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IT’S APRIL, IT’S SILICON CHIP... 
WHERE’S THE JAYCAR CATALOGUE? 


Well, if you bought this issue of Silicon Chip in an Australian newsagency you would not be asking this 
question because it would have been included with the magazine. 

If you are a Silicon Chip subscriber, however, you will be asking this question - for a few days at least. 
After that you will receive your brand new, 356 page 2002 Jaycar catalogue in your letterbox! 

NEW ZEALAND CUSTOMERS: Silicon Chip subscribers in New Zealand will receive their special New 
Zealand edition of the Jaycar 2002 catalogue in the mail separately as well. Over the counter sales of 
Silicon Chip Magazine will have the NZ Catalogue included. 

ALTERNATIVES: You may be able to obtain a copy of the Jaycar catalogue from a Jaycar dealer at the 
cost of $2.95. Quantities are limited, however. 

Alternatively, you can get a copy for yourself or a friend by completing the coupon below. 

Note: The catalogue is free until the end of May 2002 but there is still a postage cost of $2.00. 
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CD ROM: The 2002 CD ROM will be available in May 2002. The CD ROM also contains 3,247 pages of data! The CD 
ROM only costs $2.50 plus postage & handling so this represents a true bargain & fewer trees chopped down. 
*The free catalogue offer is not available to personal shoppers. 
*Free catalogue offer expires end May 2002. 
NEW KITS FROM JAYCAR 
Multi-voltage Bench Power Water Level Indicator Kit 36WRMS Class H 12V Amp Computer 











Supply Kit Module 
» Kits & Modules 
tees: fe lalitare| 
, : Plug/Sockets 
Refer: SC April 2002 Ref: SC April 2002 F Ref: SC March 2002 
A versatile bench power supply for = No need to use a dipstick or knock on Based on a Phillips TDA series Chip, 
hobbyists and professional alike. the side of the water tank to find its this compact amplifier module can |__Semi's | 
Featuring 2 sets of individually level. This kit indicates the water levelin _deliver up to 36 Watts RMS into 4 
controlled dual-polarity outputs 5 fixed steps using green LED's and ohms when powered from a 12Volt 
that share a common ground. The indicates a near empty tank using a 6th battery. 9 
top set of terminals provide either red LED. Supplied with silk screened Jiffy It offers super flat frequency 
+/-3V, +/-5V or +/-6V, while the box, PCB, & all electronic components. response between 28Hz and 55kHz, a 
lower set provide either +/-9V, +/- 8mm PVC tube and fig.8 cable is signal to noise ratio of >95dB and 
42V or +/-15V. Up to 750mA output, required for sensor depending on the distortion of only 0.2%! rene’ 
depending on voltages selected. length required. 12 -18V AC or DC Kit includes PCB, heatsink and all N(-)(=Ve) ate} al) 
Kit includes case, silk screened and power required - use our MP-3020. electronic parts. Test Equip 
punched panels, PCB and all 
electronic components. 9VAC 1A Ooi 
plug pack required, use MP-3008. 
Cat. KC-5331 $89.95 Cat. KC-5330 $36.95 Cat. KC-5329 $59.95 Wire & Cable 
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Please post me my copy of the fabulous 2002 356 page catalogue 

with hundreds of new products inside. | acknowledge that the Name: 
catalogue is free until the end of May 2002 but | enclose $2 . 
(Aust or NZ) to help defray postage costs. (Stamps OK). Address: 


AUSTRALIA: Jaycar Electronics. P.O. BOX 6424 Silverwater Suburb: 
NSW 1811. Fax: (02) 9741 8500. 


NEW ZEALAND: Jaycar Electronics. P.O. BOX 9667, Postcode: 
Newmarket, Auckland. Fax: (09) 377 6422. 
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PUBLISHER’S LETTER 


Electronics in cars: 
the improvements keep 
on coming 


This month, we have two short stories con- 
cerning continued developments in cars. Both 
involve the application of electronics and both 
aim to improve fuel economy, passenger com- 
fort and so on. The Volvo development, involv- 
ing the replacement of the starter motor and 
alternator with the “integrated starter genera- 
tor” is particularly interesting, in that it is an- 

. other approach to a hybrid motor vehicle like 
the Toyota Prius or the Honda Insight which were featured in our December 
2001 issue. 


In general, hybrid vehicles gain most of their fuel economy improvements 
because the internal combustion motor only runs when needed and does 
not run when the vehicle is stationary (ie, otherwise at idle) or running 
downhill. 


However, when you look at the whole thing dispassionately, it is all 
“fiddling around the edges”, isn’t it? Few people are really concerned about 
fuel economy or “saving the environment”. If we were, very few large 4- 
wheel drive recreational vehicles would be sold. Nor for that matter, would 
most of the large six and 8-cylinder cars be sold. Most people would 
contentedly drive around in small 4-cylinder cars which are perfectly 
capable of keeping up in today’s traffic. Or they’d take public transport. Or 
walk! Perish the thought. 


To take matters further, if there was a real drive to obtain seriously better 
fuel economy, there would have been a much bigger effort to eliminate the 
internal combustion engine from cars. Until that happens, the internal 
combustion engine and our continuing love affair with ever-more powerful 
cars will continue to be the limiting factors in “saving the environment”. 


Do we really care? Not really. 1 must own up myself. I like a big car —I 
don’t like driving a little four-banger. And if in the future, all-electric 
vehicles become readily available, I still don’t see myself driving something 
small and slow. I want space and I want some “oomph” when I push the 
pedal down. Most people are the same. 


So is there any hope? Of course there is. Electric cars with heaps of 
performance will eventually become available. They will be silent, eco- 
nomical and they will be attractive to drive. But it is also a fair bet that they 
won't be battery-driven. They will still run on petrol, LPG or some other 
hydrocarbon fuel and they will have fuel cells to drive the electric motor. 


Ultimately this is the only practical solution, short of governments 
making conventional cars illegal. That’s not likely though, in democratic 
countries at least. 


So is the fuel cell coming? Is it just a pipe dream? Indeed, it is not. Fuel 
cells are coming, although it might be 10 years before they become really 
practical in motor vehicles. Until that time, try to drive a little more 
economically. And we will bring you the stories on fuel cells in the months 
to come. 


Leo Simpson 
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The 4 port USB manual switch allows up to 
four PC’s and/or Macs to share the use of a 
single USB peripheral device (printer, scanner, 
modem, etc), on a one-at-a-time basis. 

Cat 12049-7 $33 


"You need 






Improve results when recording DVD's: 
This simple device installs between the pro- 
gram source and the recording device to 
remove the jitters that frequently mar your 
backup copies. Cat 3431-7 $135 


PCI Intel 21143 10/100 Mbps. Designed for file| Magi AA, © ae ey SUC O). Ky 


server applications, the Intel 21143 chipset | ames optic converters allow RS232 or RS422 
(formerly known as the DEC 143), will deliver high signals to be converted to fibre optic for long dence between 9 aa 4 com apis Easily dap 
networking performance. The 21143 features a | (FRSeReN high speed & high quality communica- JIS printers, ROA” adapters: “Zip daveb’ ois 
high-bandwidth PCI interface and extended PCI | Rae ee a 
commands to maximize data throughput and) Women mame ee perip 

device utilization. It incorporates a powerful on-chip | (ee Siaiy 7 amass Served basis. 


ie aihete Meee | Cat 12053-7 2 PCs/1 USB device $89 
DMA capability to minimize CPU overhead and | i : Cat, 11326 
also features interrupt mitigation on transmit and | (baAbaMMielilestesa Cat 12054-7 4 PCs/1 USB device $139 


receive; this batching mechanism can increase | (AMmUNMUulaiCsCnamR > = Cat 12052-7 4 PCs/3 USB devices $189 
Converter. Convert 4 = 


































































Windows NT* server performance by lowering the | —— 
retains e Y . fibre optic to UTP or | ij Memory Card 
Cat 11332-7 $109 vice versa in minutes Reader/Writer 


without replacing equipment, -coniiguring | CF SM MMC SD MS&MbD - USB. 
: existing equipment or re-wiring your networt Six in 1. Will read and write 
ig Cat 11325-7 $365 Compact Flash, Smart Media, Multimedia, 
Cat 11326-7 $402 Secure Digital and Memory Stick & IBM 
Ethernet Mil to 100Mbps _-mmmeees Cat 11328 MicroDrive memory cards via a USB connection 
Fibre ST/SC Converter. r= am Will operate with Win 98 or later, & Mac OS 8.6. 
These 100Mbps Fast i 3 Cat 6678-7 $229 


pica es send them to your“, Ethernet transceiver . | of ta 

computer by simply closing a ee There ae 12 | Cee oe eeu ree ees ne aig 
switch inputs which can share over 900 keystrokes. | MUMZuaMe ual (e) ned 8 C : 2 
The inputs consist of 3.5mm mono phono sockets. | SUM saa leteis eajiaralbe Na 


Software supports Win 98/ME and Mac OS 8.5+.| MAMUSE a geeid Suse r hie ud af ihe 
Cat 8936-7 $319 connector) that can connect to a multi-mode fibre ee nicsaneatieas eg 
optic cable. Digital memory cards via a USB co 


Cat 11327-7 $435 operate with Win 98 or later and Mac OS 8.6. 
Cat 11328-7 $354 Cat 6658-7 $199 

































2 or 4 Computers, 

K 2 but only 1 keyboard, 
mouse and monitor. USB technology 

does away with the tangle of cables normally 

accompanying KVM switches. Huge space and 

ergonomic benefits! 

Cat 11658-7 2 way USB - KVM Switch $219 

Cat 11659-7 4 way USB - KVM Switch $449 
















USB 2.5” (Notebook) 
External Drive Case 
Imagine.. Plug n Play, 40Gb 
or so in your pocket 
(easy to install your own 
drive). Also available 

in a Firewire version for 
really serious speed. 
Cat 6653-7 USB $139 
Cat 6659-7 FireWire 
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This Colour TCP/IP terminal is the replacement of 
choice for critical applications. Providing support 
for a broad range of popular operating environ- 
Modular cables ments and most WYSE emulations. If you need 
including 10Base-T ee your network replacements up and running quick- 
(Categories 3 to 5), as well as — ly, and reliably, these terminals are the answer, 





Test a range of 





















- This compact unit pumps. 








AT&T 258A, EIA/TIA and Token Ring. Includes especially in harsh environments. your favorite Video (or audio) 
remote terminator (8 wire tester). Cat 1134-7 $579 program to any room without wires, 
Cat 11516-7 $124 





The quality remains excellent. Send the same 


signal to every room if you like (with 
Vw ' 


additional receivers). 
WWwW.moram.com.au 









Cat 11512-7 $149 
Cat 11515-7 $187 
Cat 11519-7 with LCD Display $227 




















Cat 11808-7 $299 
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Vamtest Pty Ltd trading as MicroGram Computers asn 60 003 062 100, Unit 1, 14 Bon Mace Close, Berkeley Vale NSW 2261 
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Ground plane antenna 
works well 

I have recently completed the “El- 
evated Ground Plane Antenna” from 
the February 2001 edition of SILICON 
CHIP. Reception has improved greatly, 
compared with the “rubber duckie” 
and will soon be mounted up in the 
roof, mainly for use on the club’s Sun- 
day net. 

There’s a small trap for the unwary, 
myself included. Half-inch copper 
pipe in NZ has an internal diameter of 
0.5-inch while the Australian coun- 
terpart has an external diameter of 
0.5-inch. Calculations showed that the 
radiator would need to be 0.3-inch 
diameter, an unlikely purchase other 
than in copper pipe which would be 
from a coil and tricky to straighten. A 
friend was holidaying in Melbourne 
and brought back a piece of pipe which 
made things a lot easier. I couldn’t 
buy a 110mm square of 1mm brass 
sheet (the minimum sale was half a 
sheet), so a piece of single-sided fibre- 
glass PC board was used. Otherwise, 
it’s made strictly to your design. 

The demountable radials are a great 
idea, particularly when accessing the 
roof space. I used the club’s MFJ an- 
tenna analyser to check the antenna. 
With the analyser connected directly 
to the PL259, the following frequency/ 
SWR/Z (resistance) readings were 
noted: 144MHz-1.7/35; 145-1.4/35; 
145.5-1.2/33; 146-1.03/32; 146.6-1:1/ 
30; 147-1:1/30 and 148-1.2/25. These 
figures were obtained after the radia- 
tor had been shortened by 10mm. 
There’s still amismatch of 30-50 ohms 
but our net frequency is 146.575MHz 
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and I’ve decided to leave things as 
they are. 

On a general note, I’m pleased to 
see projects coming through where 
things have to be made but how popu- 
lar they will be, only time will tell. I 
taught metalwork, woodwork and 
technical drawing for some years but 
the formal teaching of the practical 
subjects has all but gone here and, I 
believe, to some extent in Australia. A 
recent editor in “House and Home” 
magazine suggested people should go 
to night classes to retrain in these 
subjects. 

I was sorry to see “Electronics Aus- 
tralia” fall by the wayside but you’re 
doing a great job at SILICON CHIP. Keep 
up the good work. The antenna is a 
very good design and I enjoyed mak- 
ing it. 

B. Toomey, 

Bucklands Beach, NZ. 


Comments on 
Veroboard 

Your remarks concerning the use of 
Veroboard in the Motorcycle Alarm 
project, January 2002, to the effect 
that you “don’t like it much” seem a 
little enigmatic. Iassume the reason is 
that some constructors have difficulty 
in correctly locating the components 
and track breaks. 

Personally, I prefer to use Veroboard 
for relatively simple circuits and 
would be delighted if electronics mag- 
azines produced a Veroboard version 
of all their projects where complex PC 
boards are not required. Producing a 
special PC board for something with 
less than a couple of dozen compo- 





nents seems rather superfluous to me. 
Unless there is some necessity to ob- 
tain very close track layouts or com- 
ponent packing, Veroboard is quite 
adequate for most circuits. 

When constructing a circuit on 
Veroboard, I find it very helpful to 
draw a diagram of the component lay- 
out on a grid of dots which matches 
the holes in the Veroboard and then 
glue this on the top side of the board. 
To locate the position of each break in 
the tracks, I push a pair of map pins 
through the paper and the Veroboard 
holes underneath on either side of the 
required break. When the board is 
turned over, the location of the break 
is obvious and mistakes are virtually 
eliminated. A photocopy of a layout 
published in a magazine of course 
makes it even easier! 

R. Hancock, 

Port Elliot, SA. 


Electric power 
history wanted 

I was quite taken with the letter 
from Dick Smith in the January 2002 
issue in which he suggested an article 
on the Australian 3-pin mains plug/ 
socket. 

I wouldn’t mind seeing an article 
about our AC mains in general. Why 
do we have 240 volts and why do the 
Americans have 110? What scientific 
reason is there for either voltage? 
(Probably none.) Why do the Ameri- 
can also have two-pin plugs/sockets 
and no earth wire? Why do the British 
Isles have about three different plugs/ 
sockets for their 240VAC mains? 
Wouldn’t one do? [also believe West- 
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ern Australia has a slightly different 
voltage from the rest of the country. 
Do we know why this is? 

I seem to recall that one of the elec- 
tronics magazines did something along 
the above lines some years ago. It may 
have been in SILICON CHIP — I can’t 
remember exactly. Perhaps you may 
consider an article on the AC mains 
around the world for the future. I, for 
one, would be interested in it. 

B. Freeman, 

Morphett Vale, SA. 


More on Australian 
mains plugs 

Following on the letter in March 
issue on how the Australian mains 
plug came about, it’s an interesting 
question as to what happened to the 
original 3-pin design in the USA. I’ve 
only seen reference to it in US wiring 
and DIY books up until the 1950s. It 
was used only for 240V applications 
like ranges, driers, etc. Obviously it 
was meant to be incompatible with 
their conventional 120V 2-pin design 
(although as we know a slight twist to 
the pins with a pair of pliers will 
overcome that). 

I should also point out that our/ 
their 3-pin design was not the only 
one in use. There was, and still seems 
to be, an assortment of pin shapes and 
patterns for 240V use in the USA, 
without any standardisation. For ex- 
ample, the (240V) DEC PDP11 etc, 
computer equipment I’ve worked with 
has what looks like a modern US 3- 
pin plug but the blades are at right 
angles. 

As for the US 3-pin 120V plug, it 
seems that this didn’t become popu- 
lar until the 1950s and then only for 
things like power tools. In fact, I can’t 
recall having seen it at all in any of the 
old literature I’ve read prior to this 
time. 

Things like washing machines were 
earthed directly to the closest water 
pipe. You could also purchase (and I 
have such one example) an adaptor to 
convert a 2-pin outlet to take a 3-pin 
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plug. It’s a Bakelite moulding with a 
2-pin plug one side and the 3-pin 
socket on the other, with a short wire 
protruding, intended to be screwed 
under the cover plate screw of the 
outlet, the idea being that the earth 
return is via the metal outlet box and 
earthed conduit. 

John Hunter, 

via email. 


Endorsement of 
editorial content 

Keep up the great work on SILICON 
CuiP! Please don’t change anything. 
However, as a suggestion, why not ask 
readers to submit a photo of their SILI- 
CON CHIP project in use, or maybe 
have a featured reader with all the 
SILICON CHIP projects that he or she 
has constructed? I liked the item in 
the January 2002 issue, on how a 
reader submitted a picture of his video 
scope. 

It is good to see the high standard 
quality of work produced by the read- 
ers. In many instances, producing the 
case and the front panels can take 
almost twice as much time to make as 
the inner working parts of the project. 

Recently Imade the +18V 1A power 
supply (SILICON CHIP, January 1988) 
from scratch, making the PC board, 
sourcing the parts, then making the 
front panel out of aluminium, pow- 
der-coating it, then using Letraset (rub 
on lettering) for all labelling and fi- 
nally spraying on lacquer to prevent 
the letters from coming off. 

It looks as though it has just come 
off a production line, with the differ- 
ence being that it took almost 4 weeks 
to build as opposed to a production 
line making it in a few hours! 

Attila Palotas, 

via email. 


Electronics Australia 
Congratulations on picking up the 
EA flag. I first read “Radio and Hob- 
bies” about 50 years ago and picked 
up much of my electronics know- 
ledge from its articles. I was disap- 
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pointed to see EA become a lifestyle 
magazine and SILICON CHIP has been 
the only thing to keep the electronics 
enthusiast satisfied. 

The fact that you have elected to 
maintain the EA back issues, web page, 
etc is to be lauded. Others may have 
just cast the whole lot of history out 
with the rubbish. I appreciate the SILI- 
CON CHIP stance and hope that the 
SC/EA combination has a long and 
fruitful future. 

Doug Rickard, 

Coomera, Qld. 


Deja vu with Diason 
vintage set 

Well, was I delighted when I opened 
my February 2002 issue of SILICON 
CHIP? There it was, my Diason radio 
of 32V country lighting plant fame. 

I dusted off the one I have and hada 
good look and rattled my memory 
banks — it is not quite the same as in 
the article. I believe this one has 6SK7 
RF; 6A8 converter; 6SK7 first IF; 6SK7 
2nd IF; 6AR7(?) detector/first audio; 
and a single 32L6 audio output — yes 
32L6! An easy heater string arrange- 
ment and lots of selectivity. 

In mine, there is another IF can 
above the 32V sticker in your photo 
on page 83. The cabinet and chassis is 
otherwise identical and I note a Rola 
8H speaker, stamped 21 Nov 1951. 

Unfortunately, during my RMIT & 
amateur radio days in the late 1960s I 
rebuilt it with miniature valves for 
240V; boy was it wild! It was used 
here near Corryong up until FM be- 
came available. However, I distinctly 
remember how few components were 
present underneath in its 32V form. It 
was an excellent performer. 

As a kid, I used to listen to the 
Argonauts on 2CO (Corowa) our near- 
est station, but later go to 2GB Sydney 
for Hop Harrigan and other kids radio. 
The family would often turn to 3AR or 
3LO Melbourne during the day for 
news, etc from Victoria. 

Yes, its audio output was dismal -— 
but distortion was only really notice- 
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able when the batteries were down 
and I remember my father going to 
lots of effort to suppress the generator. 
The residual whine was OK and used 
to follow the beat of the old “Hit & 
Miss” engine on the generator, as did 
the dial lights. I must restore it to its 
original 32V form; the mechanicals 
and speaker are fine, ply lifting here 
and there. 

Hugh Paton, 

via email. 


More on the 
Diason vintage set 

Following Rodney Champness’s 
excellent article on the Diason PP 32/ 
6 DC receiver in your February 2002 
issue, here are some facts that I have 
discovered about this firm. It was 
founded in 1947 by Mr Colin Leason, 
a former toolmaker, to manufacture 
radios and sound systems. These ac- 
tivities were first performed in a flat 
at 5 The Avenue, Balaclava, and later 
at 10 College Street, Gardenvale (both 
Melbourne suburbs), where Mr Lea- 
son’s parents lived. 

With his wife Myrtle as a partner 
and Mr Kevin Peterson, he continued 
until 1978, at that time concentrating 
on guitar amplifiers and pickups. 

As mentioned in my article in the 
October 2001 issue of HRSA Radio 
Waves, the name “Diason” was coined 
from the first and last syllables of his 
daughter’s name — DIAnne LeaSON. 
Diason was one of a number of small 
but not insignificant firms in Austra- 
lia’s postwar radio history. 

Bill Smith, 

Editor, HRSA Radio Waves. 


PC infrared 
transceiver appreciated 

Thanks for the “PC Infrared Trans- 
ceiver” project featured in the Decem- 
ber 2001 issue. I had a need for such a 
device for the last year and this one 
fits the bill perfectly. 

For over a year I have been writing 
SIR and FIR drivers for a Linux hand- 
held computer project, along with 


some core applications that used those 
drivers. The IR software stack evolved 
into a data transfer medium that could 
transfer true Internet Protocol (TCP/ 
IP) through it. If I were to draw the 
whole stack in picture form it would 
be higher than “Princess and the Pea” 
mattress stack. 

Your project arrived at a time where 
I could apply it immediately. Need- 
less to say, it is a real buzz to see it all 
working. Now I, and a few colleagues, 
will be able to attach our Linux based 
handheld computers straight onto the 
Net via this IR project. 

Have you thought of a project that 
uses low-power short-range radio 
transceiver modules to do a similar 
job? 

Kevin Bertram, 

via email. 


Wright Audio Developments 
AM tuner 

Does anyone remember the Wright 
Audio Developments AM tuner pro- 
duced around 1974? It was said to 
outperform the contemporary Quad 
tuner. The designer now lives in Ger- 
many and tells me he lost all his cir- 
cuits. 

Does anyone have a circuit for this? 
It had a FET bandpass front end, 
autodyne mixer (I think), manual IF 
gain and Aegis coils. 

David Collier, GPO Box 1755, 

Canberra, ACT 2600. 


Shutdown for 
“no keyboard” computer 

Here is a suggestion for a small ad- 
dition to your very useful “No Key- 
board” project in the February 2002 
issue. 

In not having a keyboard on a com- 
puter you can sometimes get stuck by 
not being able to reset or shut down 
the computer cleanly. By adding a 
switch which shorts the necessary 
lines into the keyboard controller to 
simulate a “Crtl-Alt-Del” key press, 
one will be able to reboot the compu- 
ter. To find the lines to short, trace the 


tracks on the key matrix membrane or 
PC board. 

“Crtl-Alt-Del” is especially useful 
for Linux since this performs a clean 
shutdown and reboot of the system. If 
other keys are needed (F1, for exam- 
ple), these could be added as well. A 
useful addition would be one of the 
function keys assigned as a shortcut 
to cleanly shut down Windows. 

Karl Gramp, 

Athelstone, SA. 


Vintage Radio 
on the Internet 

People interested in Vintage Radio 
can find plenty of information on the 
internet. Below are some sample links. 
Historical Radio Society of Australia 
http://goanna.cs.rmit.edu.au/~dnl/ 
hrsa. html 
South East Qld Group of the HRSA 
http://seqg.tripod.com/ 
OZ-Wireless Email Chat Group 
http://www.clarion.org.au/wireless/ 
SEQG Crystal Set Competition 2000 
http://www.clarion.org.au/crystalset/ 
SEQG One Tube Radio Competition 
2001 
http://seqg.tripod.com/onetube/ 
onetube.html 
How to build the mystery Crystal Set, 
A Great Aussie Crystal Set. 
http://www.clarion.org.au/crystalset/ 
mystery.html 
Antique Radio Forum 
http://antiqueradios.com/cgi-bin/fo- 
rums/ 
Rap ‘n Tap Crystal Set Chat site. 
http://www.midnightscience.com/ 
rapntap/ 

Ray Creighton, 

Everton Hills, Qld. 


Manual wanted for 
video monitor 

I have a badly behaving monitor 
belonging to my son. It isa KTX model 
CAD 415S — does anyone have a cir- 
cuit diagram and overlay? Or know 
where I can obtain same. 

Kathy Gluyas, 14 William St, 

Donvale, Vic 3111. 


your gn-line provider www.polykom.com 
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Ever wondered how to get into Avionics? That’s short for Aviation 
Electronics, a field that can be very challenging and satisfying. 
This article looks at the work of a typical avionics maintenance 

engineer and tells you how to proceed if you want a career in this 

area. 


By Daniel Field 


utside my window the engine shut down. It had 

been running for barely a minute. Curious, I walked 

onto the tarmac to see what the problem was. The 
pilot looked at me with the slightly bewildered gaze of 
someone whose detailed planning has suddenly become 
worthless. 

“The radios don’t work,” he said, without any emotion. 
“I can hear, but no-one’s responding to my calls.” It was 
the same on both the VHF radios, he told me, and he 
hadn’t tried the HF yet. 

I started checking the standard causes. First, I gave his 
microphone plug a firm push to make sure it was in 
properly. “Click”. Ah, that might be it. I flicked the power 
back on and called the control tower. No worries. I tried 
the second VHF radio. That’s good too. 
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Thanking me profusely, the pilot said it was a good 
thing, because he had left his lunch box in his car and he 
would have left without it. 

I went back inside, shaking my head. Just another minor 
occurrence in another very busy day in the life of an 
Avionics maintenance engineer. 

Avionics is an abbreviation of “Aviation Electronics”. 
In the aircraft maintenance industry, an Aircraft Mainte- 
nance Engineer (AME) in avionics looks after all the 
electrical, instrument and radio systems. This may in- 
clude installing, maintaining, troubleshooting and repair- 
ing avionics systems and components. 

If you want to get into avionics, you need to know 
which avenues to try. Do you want to cut your teeth on the 
big stuff? Are you strictly a hi-tech person? Are you 
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truments out. Top: engine instruments with warning panel in front of pilot. 


Left: flight & navigation instruments. Centre: (“right” in the picture): radios, radar, autopilot and GPS. 


willing to work your way up from the bottom? I hope this 
article will help answer these questions. 

First, let’s introduce the three main branches of Aviation: 
Military 

The Army, Airforce and Navy provide excellent training 
in Avionics. You can join from 17 to 48 years old. You will 
be trained initially in Wagga Wagga, NSW, then on-the-job 
in Oakey, Qld. The training gives you the same qualifica- 
tions as a civilian course. 

After getting your trade you will be posted to a base in a 
location such as Townsville or Darwin. Your initial enlist- 
ment will be for six years. 

In the military, your job description will be broader than 
most civilian aviation jobs. In addition to the standard work 
on aircraft you will learn to service the ground and test 
equipment while also being a soldier. 

Pros: Consistently high quality training. A system that 
gives you room for advancement. Respect from the industry. 

Cons: Military experience does not automatically trans- 
fer to an avionics licence in “civvy street.” While your 
training itself is recognised, it can be very difficult to get any 
official recognition for your experience. 

The basic reason for this is that military aircraft are not on 
the civil register. Therefore the Civil Aviation Safety Au- 
thority (Australia’s aviation regulatory body, generally known 
as “CASA”), does not have any authority over military 
aircraft nor the work done on them. 

At the same time, CASA is responsible for issuing avionics 
licences in civil aviation. 
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I should explain that: without a CASA licence, you can 
work on civil aircraft but you won't get paid very much. 
People with military experience outside of CASA’s author- 
ity find that their experience may not count towards a 
licence. 

Some of the military trained people I know have had 
frustrating experiences trying to get civilian licences with- 
out effectively going back to the end of their apprentice- 
ships. 

But it can be done and once you go through the process 
you should find that the industry generally accepts and 
respects military experience. 

To find out more, try www.defence-jobs.gov.au or con- 
tact the Australian Defence Force Recruiting Centre on 13 
19 01. 


Airlines 


This is the “heavy metal” side of aviation. Airlines fly 
anything from 19 seaters and smaller to the massive Boeing 
747-400 series and the planned full length double-decker 
Airbus A380. 

In the airlines you will generally work on advanced, 
complex avionics systems built for reliability. 

You may not realise that there are several significant 
airlines in Australia; not just Qantas and Virgin Blue. The 
regional and subsidiary airline market with 30 to 100-seat 
aircraft is seen as the growth sector within the airline 
industry worldwide. 

If you want to fly between, say, Albury and Canberra, or 
Brisbane and Rockhampton, you could book a ticket through 
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A Sunair HF power amp with one valve missing. (Yes, 
valve!). 


Qantas but you would actually fly on one of Qantas’s 
subsidiary airlines such as Airlink, Eastern Australia Air- 
lines, Southern Australia Airlines, Sunstate Airlines or 
Airconnex. 


General Aviation 


GA is the “everything else” of civil aviation. This in- 
cludes private owners, charter operators, corporate aircraft 
and some freighters. 

The majority of GA is single-piston- engine aircraft; 
some new, some old. At the glamour end you have twin-jet 
aircraft from tiny six-seaters to multi-office-and-board- 
room jets designed for productive long-haul flights. 

So how do you get into Civilian Avionics? There are two 
main approaches: 

1. An apprenticeship. 

2. Tertiary study. 

Tertiary study probably sounds like a great idea. It is, as 
long as you keep in mind that people with degrees gener- 
ally don’t get to work on aircraft. 

For example, you could do a Bachelor of Engineering in 
Aerospace Avionics at Queensland University of Technol- 
ogy. This course “...prepares students for careers in the 
expanding field of aircraft and spacecraft instrumentation 
and in associated ground equipment.” 

You would find that the course is quite deep mathemati- 
cally and also covers management considerations. By the 
end of the course you will know more about Avionics than 
the best tradesman. 

But with only three months of work experience you 
probably won’t be able to remove a gyroscopic instrument 
from a Cessna single without breaking something. 

Compare that to a certificate IV in Aeroskills (Avionics) 
at Kangan Batman TAFE, also known as the trade course. 

It prepares students for “...employment with interna- 
tional and domestic airlines, in aircraft production and 
refurbishment, and corporate and general aviation.” 

This course is light on theory compared to the degree 
(though you still learn a lot). Students will generally be 
working in the industry for about eight or nine months per 
year and will be fully ready to work as Aircraft Mainte- 
nance Engineers the day they finish. 

If you want to get into design then yes, get a Bachelor of 
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Trying to find the cause of intermittent transmit on this 
twenty-something-year-old Cessna radio. 


Engineering, or perhaps an Advanced Diploma in Avionics. 
But if you want to work on aircraft avionics systems (and I 
mean actually work on them), do yourself a favor and do 
not put a degree at the top of your list of options. 

That leaves us with Apprenticeships. Apprenticeships 
have two outstanding advantages: 

1. You get paid while you learn. 

2. You work as you learn, so you get to touch, break, 
smell, see, repair and play with the things you are learning 
about. When you come out of an apprenticeship you are 
fully ready to do the work. 

Perhaps I should introduce myself. I am a fourth year 
apprentice in General Aviation. I work on mail planes, 
charter planes, trainers, small freighters, some small re- 
gional airliners and the Royal Flying Doctor Service air- 
craft. I install, maintain and repair all sorts of electrical, 
instrument and radio systems and components. 

When you look at apprenticeships, it’s worth thinking 
about the differences between the airlines and General 
Aviation. 

In the airlines you will work on more advanced avionics 
in larger aircraft. The large airlines train you to work in a 
specific area: Line Maintenance, Heavy Maintenance or 
Component Overhaul. 

Line Maintenance means “turnaround” checks and try- 
ing to quickly solve problems that have recently come up. 
This usually involves “box swapping” until you find the 
box that is faulty and then send it away for repair. 

Heavy maintenance means checking and repairing 
avionics systems while the aircraft is in the hangar for 
several days or weeks for a major routine inspection. This 
is also a box swapping job, as well as checking and repair- 
ing the several kilometres of wiring running all over the 
aircraft. 

Component Overhaul is the benchwork side of aviation: 
testing and repairing the “boxes” — generators, instru- 
ments, etc, that have been removed by the line or heavy 
maintenance techs. The bench techs may overhaul elec- 
tric motors, repair and calibrate instruments or test and 
repair electronics to board or component level. 

The great thing about General Aviation is that you can do 
it all! 

I spend about 50% of my time doing “line maintenance” 


APRIL 2002 





9 











Cessna Grand Caravan battery, standby instrument 
vacuum system and high energy ignition units. 


(including 100 hourly checks), about 30% doing “heavy 
maintenance” such as modifying systems, installing new 
equipment and chasing faults that have not been solved by 
box swapping and about 20% of my time doing “compo- 
nent overhaul” in our radio workshop. 

Practically every GA outfit does line and heavy and a 
large percentage also do component overhaul. 

In the airlines you may work on three or four different 
aircraft types, or possibly specialise in only one or two, for 
example, Boeing 737-300 and 737-400. 

In GA, you will work on more types than you can remem- 
ber. A sample of my own list is: Cessna 172, 182, 206, 207, 
210, 402, 404, Beech Bonanza, Baron, Piper Seneca, 
Cherokee, Lance, Navajo, Chieftain, Shrike Aero Com- 
mander, Parten-avia (all single and twin piston engine 
aircraft, up to ten seats), plus Cessna 208B Grand Caravan, 
Pilatus PC12, Beech Kingair 200, Fairchild Metro 23, Embraer 
Brasilia (all single and twin turboprop aircraft from 10 to 30 
seats), plus Robinson R22, R44, Bell 206 Jetranger (helicop- 
ters). These are just the ones I had worked on at least a few 
times within my first two years of avionics. 

Any work that is done on an aircraft or its components 
must be certified. To certify work you must have an Aircraft 
Maintenance Engineer’s Licence. These licences are issued 
by CASA. 

How to get a licence is another story altogether. For now, 
you should know that only a select few in the airlines ever 
get a CASA licence. In General Aviation almost the reverse 
is true, with nearly everyone encouraged to get at least one 
licence. 

Having or not having a CASA licence is one of the biggest 
single factors effecting your income in civil aircraft mainte- 
nance. 

In the airlines, unlicenced workers are paid more than in 
GA. The basic reasons are that the aircraft are in a different 
legal classification because they carry fare-paying passen- 
gers on regular routes and they are over 5,700kg which puts 
them in a different category for CASA licences. 

An airline apprentice generally has a higher base wage 
than a GA apprentice. Table 1 shows the wages for both 
Qantas and GA apprentices. 

When you finish your apprenticeship with Qantas your 
wage would be about $610.00 per week if you don’t work on 
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Our 2nd year apprentice getting access to a Cessna P210 
instrument. 


aircraft and about $640.00 per week if you do. 

It is very important to realise that most of Qantas’s finish- 
ing apprentices will not work on aircraft: they do compo- 
nent overhaul in workshops. 

If you do component overhaul it is unlikely that you will 
ever get a CASA licence. Qantas only fills licenced posi- 
tions as they become vacant and they choose people based 
on performance and qualifications. 

Qantas also offers a Graduate Trainee Program so you can 
follow your apprenticeship with an engineering degree. 

For those who get neither a licence nor a degree, your 
prospects are to progress through the Qantas ranks to Main- 
tenance Supervisor or a job in management. Alternatively 
you could move “sideways” into another related industry 
such as industrial motor overhaul, consumer electronics, 
etc. 

On the other hand, when you finish your apprenticeship 
in General Aviation your base wage would be about $480.00 
per week (minimum). 

The major and very important difference is that you will 
almost certainly be very close to getting your first CASA 
licence. All it requires is some aptitude and effort. 

Once you have your first licence your wage will jump to 
around $530.00, depending on which licence it is. Within a 
year of your apprenticeship ending, if you put in the effort, 
you could have Electrical, Instrument and Radio licences in 
multiple categories. This would set your minimum wage 
around $750.00 per week. Depending on which licences 
you have, you could be highly sought after. 

If all you want is the money then you can get certain hard- 
to-find licences (certain helicopters, or the latest bizjets, for 
example.) Typical wages in this niche of GA are around 
$50,000 to $65,000 per year in Australia and possibly that 
much in US dollars if you are willing to work in God- 


Table 1: Weekly Rates of Pay for Avionics Apprentices 
Qantas General Aviation 


$269.00 $171.40 (minimum) 
$352.50 $224.50 (minimum) 
$480.40 $306.10 (minimum) 
$563.70 $359.10 (minimum) 


istyear 


2nd year 
3rd year 
4th year 
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Replacing a lighting dimmer pot in a Super Kingair used 
for charter work. 


forsaken countries of the world at all hours. 

Airlines generally advertise their apprenticeships in ma- 
jor newspapers. However, if you really want to get an airline 
apprenticeship then you should contact every airline you 
can think of, get their application forms, and apply. 

Remember to contact every regional and subsidiary air- 
line that you can, not just Qantas. 

During my apprenticeship I studied with two Ansett 
avionics apprentices. The word on the street was that about 
2,000 people applied for Ansett apprenticeships that year. 
About 60 were taken. Of those 60, only two were put on as 
avionics apprentices. That’s two out of two thousand appli- 
cants. 

It is only fair that I tell you at the time Ansett ceased 
operations, both those apprentices felt that they would most 
likely end up in component overhaul, even though they 
both wanted to do line maintenance and they were entirely 
capable of it. 

My best advice for getting into the airlines is to keep 
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Changing the altitude alert selector in a Fairchild Metro. 
Notice it mounts from the front: much easier than rear- 
mounted, as used in smaller aircraft. Notice the sections of 
the panel. Across the top: radios, audio and warnings. In 
front of pilot: flight instruments (electro-mechanical). 
Then: two columns of engine instruments: Left & Right. 
Centre: radar, GPS, fire warning/extinguish, standby and 
auxiliary instruments. 
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D-Link Wireless Network Kit 
Includes Wireless Access Point DWL1OO0AP and two 
PCMCIA Wireless cards DWL650. 


DWL905 / D-LINK WIRELESS NETWORK KIT 
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Residential Gateway for DSL/Cable Modem 
with 4-Port Switch, With four switched fost Ethernet ports it allows 
multiple computers to share a cable or DSL Internet connection. 
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ADSL Router 
Cost-saving all-in-one box: remote router + Internet gateway + 


L modem. High-speed connection of SOHO to remote 
dé “Corporate network. High-speed Internet gateway for SOHO. 
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A combination of analog and digital circuits is found in 
' this VHF communications transceiver/navigation receiver, 
typical of Cessna aircraft from the ’70s and early ’80s. 


trying, be proactive, and make sure you always show them 
that you really want to work for them. 

By proactive I mean you should try to make your own 
opportunities: don’t just wait for a newspaper advert to 
appear. Apply for apprenticeships everywhere, even if you 
are told there is nothing available. Be prepared for a lot of 
“No” answers and also be prepared to keep trying for every 
opening you see. 

There is no set procedure for getting into General Avia- 
tion. Most of the avionics workshops are genuine small 
businesses with around two to ten employees. The business 
owners and workshop managers are flesh-and-blood people 
with concerns about the fickle nature of the aviation indus- 
try. Some of them may have been laid off by various airlines 
up to three or four times over their careers. 

In this setting you will understand that some GA avionics 
businesses may consider putting on an apprentice for sev- 
eral months or even years without ever taking the step of 
advertising for one. 

If you can find one of these businesses and show that you 
are both able and interested, chances are you will get a 
week’s work experience with a view to becoming an ap- 
prentice. 

I personally decided to seriously try for an apprentice- 
ship in October 1998. I wrote a letter, included written 
references from my employer at the time (a mobile phone 
shop) and my previous employer (a Retravision store). 

I included all my school results, science and maths 
competition results and details of an unrelated qualifica- 
tion from my retail work. I emphasised my strong maths and 
science background and the positive comments of my pre- 
vious employers. I sent all of this to an Avionics workshop 
in Mackay that had advertised for an Avionics apprentice. 

I didn’t get the apprenticeship. 

Still enthusiastic, ] rang another organisation that I knew 
had avionics engineers. They told me to send my informa- 
tion but there was not really anything available. I sent them 
my package. 

A week later, they sent the same information to a related 
company in Alice Springs. After some discussions they 
decided to take me on, provided I worked in the hangar for 
a year before starting on Avionics. Now I am in my fourth 
year and I should be able to get several CASA licences as 
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Crimping a connector for de-ice wiring: windscreen 
replacement on a Pilatus PC-12, used for regional mail 
runs, charter and carriage of goods and people for the 
Aboriginal corporate owners. 


soon as my apprenticeship finishes. So my advice for 
getting into General Aviation is really the same as for the 
airlines, only there are a lot more places to try. 

Keep trying, be proactive, show your enthusiasm. Be 
prepared to do a week of work experience as part of the 
process. My only word of caution is that you must make 
sure you know what you are being offered before you accept 
anything. 

With such diversity in GA there is no guarantee that your 
prospective employer will help you get CASA licences, or 
that you will work on any more than one or two aircraft 
types. It is in your interests to know what sort of work you 
will do and how far the employer will encourage you to go, 
right from the start. 

My last bit of advice is for older people who want to work 
with avionics but cannot live on apprentice wages. Remem- 
ber that all the GA wages I have quoted are minimum 
wages, set out in the Aircraft Engineers (General Aviation) 
award. 

As a mature-aged person your job is to convince a poten- 
tial employer that it’s worth taking you on instead of a 17- 
year-old. Part of taking you on is to pay reasonable adult 
wages. The main thing is to be (surprise, surprise) proactive 
and positive. List all the reasons why you are better, con- 
vince yourself, then set out contacting every place you can. 

It’s also worth thinking “outside the box”. At the moment 
it is still possible to gain your CASA licences without doing 
an apprenticeship. 

You need to pass all your exams and fulfil the experience 
requirements but it’s possible to do your experience as a 
trades assistant or (really outside the box now) an account- 
ant or taxi driver who works on aircraft 20 hours a week, etc. 

Please take me seriously when I say that this door is 
almost closed now. New legislation currently being intro- 
duced will effectively make it impossible to sit the licencing 
exams without attending an approved course. So if you 
want to get into Avionics without doing an apprenticeship, 
DO IT NOW! 

I hope that’s enough to get you started. Anyone who likes 
aircraft and enjoys electronics would agree that Avionics is 
the greatest industry in the world. 

Keep trying and maybe we’ll meet at a trade fair or in the 
tail of an aircraft one day. Sc 
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To understand why $6,843 is a fair price 


to pay for VAF kit speakers, read 580 words 
from a violinist who can’t use a screwdriver. 


The following is an excerpt from a review which appeared in 
Audio Video Lifestyle Consumer Guide 99 by Sian O’Neale. 


“Phillip Vafiadis is the creative talent behind the brand 
and his aim with VAF Research is to market kit 
loudspeakers of uncompromising quality at the serious end 
of the hi-fi market. 

The VAF range is priced from $312 a pair right up 
to $8,863 a pair*, so we’re talking serious money here for 
serious equipment. 

We at AVL magazine have been particularly impressed 
with DC-X series. 

These kit loudspeakers are not the standard packages 
from consumer electronics stores. In fact, you won’t find 
these products in any store. The company prefers to cut out 
the middle-men and save buyers money, so every product is 
available factory-direct. 

The VAF Signature series includes the Signature 
1-66 and 1091 loudspeakers. Taking delivery of the 120kg 
1-66 floorstanding speakers is something of an experience; 

I have never seen such an imposing crate for a pair of 
loudspeakers before. Fortunately my brother Crispin is 
capable with the screwdriver and we took out the massive 
1-66s. You will need quite a bit of muscle and help to unpack 
these speakers and get them where you want them. The 
engineering and attention to finish that has gone into these 
fully assembled VAF Research 1-66s is simply awesome. 

These elegant but powerful looking loudspeakers come 
with removable velcro attached grilles in a 3-way design; a 
210mm hard paper bass driver with solid copper phase plugs 
and a 25mm double chamber sonotex dome tweeter with a 
pure silver wire voice coil. Turn the speakers around and 
you have very high quality gold plated binding posts which 
allow for bi-wiring and tri-wiring. 

The same meticulous attention to detail and build 
quality also goes into the smaller 1-91 models, three of 
which are presented as left and right rear surrounds and a 


* Figures amended to reflect current pricing. 


centre channel speaker for home theatre use (which has a 
custom-designed grille for a centre channel speaker). 

But the 1-91 loudspeakers have been designed to also 
perform as high quality studio monitors with the same 
superb sound as the 1-66s. 

The speakers were designed to be used close to a rear 
wall and that’s how customers use them, ideally 15cm-40cm 
from the nearest wall. But I think the speakers sound better 
when they can breathe more easily. Find the right position 
for the room and you will be richly rewarded. 

The big VAFs deliver a stunning soundstage which is 
wonderfully insightful and involving. Large scale orchestral 
works have a level of depth and accuracy that only the best 
loudspeakers can manage. 

As a violinist, I am often left unimpressed with the 
sound of the violin through so many loudspeakers 
(even high-end models), but here the presentation is accurate 
and engrossing. Instrument separation between different 
members of the orchestra is faultless. 

This is particularly obvious when listening to Hans 
Zimmer’s evocative soundtrack for The Thin Red Line in 
which quiet, gentle music provides so much power and 
atmosphere. 

As a system for home theatre, together with the smaller 
satellite 1-91s, VAF has assembled an incredible system. Bass 
extension from the 1-66s is awesome; deep and thrilling, 
which is ideal for action blockbusters such as Speed, Twister 
or Titanic (you don’t just 
watch the ship sink - you feel 
it through the floorboards). 
The centre channel speaker 
locks dialogue firmly into 
place and steers the sound 
with maximum impact; 
dialogue in Speed comes 
across as frantic as the 
driving. Full marks.” 








For the entire transcript of this review or information on our 14 models 


contact VAF Research and ask for your copy of ‘What the Critics Say’’. 
Free call 1800 818 882. Email vaf@vaf.com.au or surf www.vaf.com.au 





VAF Research 52-54 North Terrace, Kent Town, South Australia 5067 


Built by us. Sold by us. 











ATTENTION 
Project Designers and Hobbyists 
can now make their own 


professional quality, one-off 
panels, labels and signs 






When a SILICON CHIP project is released as a kit by one of the major 
suppliers, almost invariably it includes a front panel to make the 
project look professional. But what happens when there is no kit - 


or when you want a panel for one of your own projects? 
And what do R&D labs do? 


ling blocks in building your own 

projects: how to make them look 
as good as they work! Hobbyists are 
not alone in this — professional de- 
signers — even here at SILICON CHIP — 
have had similar problems in making 
a prototype look “professional”. 

There have been various commer- 
cial systems available over the years: 
perhaps the best known was the self- 
adhesive aluminium “Scotchcal” (and 
later “Dynamark”) labels from 3M. 
However, these were withdrawn from 
sale some time ago. 

Back in February 1999 we told you 
how we did it for many of our projects: 
by laminating a laser print or inkjet 
print with self-adhesive plastic and 
glueing that to the case. 

While that method works and looks 
pretty good, it certainly isn’t as per- 
manent or hard-wearing as a proper 
silk-screened or engraved panel. But 
as far as the projects we publish are 


[ has long been one of the stumb- 
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concerned, that isn’t a major problem. 
We just need them to look good long 
enough to photograph them -— it’s up 
to the kit suppliers to include “proper” 
panels. 

But there are many times when we 
build a project which we DO want to 
keep for a long time and use, just as 
our readers would be doing. What we 
usually do in that case is make the 
temporary (printed) panel and then 
when the kits are released, beg, bor- 
row or buy one from the suppliers to 
replace ours. 

Then (as often happens) something 
caught our eyes: a press release from 
Perth-based Computronics Corpora- 
tion (www.computronics.com.au) pro- 
moting their new “Quick-Mark” sys- 
tem of producing self-adhesive labels, 
signs and front panels. Front panels? 
What was that again? 


Computronics is not new to us. 
Readers may recall a little over a year 
ago (March 2001 issue, to be precise) 
we described an easy way to produce 
your own PC boards using Compu- 
tronics’ “Kinsten” photo-resist board 
blanks and nothing more than a photo- 
copied or laser printed PC board pat- 
tern on ordinary bond paper. 

We’ve made countless PC boards 
over the past year or so using this 
method and have achieved excep- 
tional results. 

It’s relatively simple to achieve very 
high resolution (for example, two or 
three point type in board markings, 
too small to read with the naked eye 
but which can be read with a magnify- 
ing glass). 

If the Quick-Mark system was any- 
where near as good as the Kinsten 
system, the panel problem could be 
solved. 

So we asked Computronics’ Kevin 
Dare for a few samples and some in- 
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structions — and set about proving it 
one way or the other. You be the judge! 


The Quick-Mark system 


There are two (or three) parts to the 
Quick-Mark system. First is a range of 
exposure films which set the letter 
colouring of the panel. This film is 
available in a range of colours: black, 
dark blue, red, green, light blue, 
brown, white and grey/silver. 

Second is a range of base sheets, 
which set the background colour of 
the panel — most are a plastic but 
there are also aluminium base sheets. 
Again, these come in a range of col- 
ours: the plastic are white, yellow, 
silver, transparent, red, gold, orange, 
beige and blue. 

There are plain and gold aluminium 
and also premium white and alu- 
minium sheets. These have a thick, 
premium 3M adhesive, particularly 
good for sticking panels to rough, non- 
smooth surfaces and low energy ma- 
terials such as polypropylene and 
polyethylene. They are also signifi- 
cantly more expensive. 

Third (and not usually needed) are 
the over-laminating films, available 
in transparent, matt and Lexan. For 
reasons which we will go into shortly, 
if the emulsion side of the exposure 
film is towards the inside, the film 
itself obviates the need for an over- 
laminating film. 

You can mix’n’match the colours 
of the exposure films and base sheets 
to your heart’s content. If you want a 
dark blue label on a yellow back- 
ground, simply choose the appropri- 
ate (dark blue) exposure film and (yel- 
low) base sheets. 

Like PC boards, the Quick-Mark sys- 
tem depends on exposing the pre- 
sensitized exposure film to UV light 
through a suitable image. But that’s 
where the similarity ends. 

Where the PC board is then devel- 
oped, dried and etched, the Quick- 
Mark system can take a couple of 
different routes. That’s because the 
exposure film produces, at the same 
time, positive and a negative images 
of the original artwork. 

Which you use depends on whether 
your artwork is a positive (ie, black 
lettering/images on a white or clear 
background) or a negative (clear/white 
images on a black background). 

Once exposed, the two parts are 
separated using a special “Peeling 
Board” and the required piece of film 
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Se con.ares: 


VOCE ACCORD Te Sven AGT oF Lece. Mare. 


SECTION OF TYPICAL ROMAN ROAD 
(1st Cent. BC-4th Cent. AD) 


[QUICKTIN | 


Here’s a selection of the colours available in Quick-Mark. The “Roman Road” 





sign also gives a good idea of the resolution possible with a good (high contrast) 
original artwork with dense blacks and clear/translucent whites. 


is then secured to the base sheet 
(which has self-adhesive on both 
sides). We’ll look at the actual me- 
chanics of this shortly. 

The top piece of film is higher gloss 
than the bottom — this may also influ- 
ence which one you use. 

If necessary, a piece of over-lami- 
nating film is also secured at this 
time. Finally, the panel/label is cut to 
size and secured to the project. 


Emulsion-to-emulsion 


We've already looked at the differ- 
ence between positives and negatives 
but before we get into the nitty-gritty 
of producing a label or two, a word on 
a long (hyphenated) word: “emulsion- 
to-emulsion”, and also on “wrong- 
reading” and “right-reading”. 

What emulsion-to-emulsion simply 
means is that the emulsion, or toner 
image on the film (or paper) being 
used for exposure is in direct contact 
with the UV-sensitive emulsion on 
the imaging film. 

Basically, what you are doing is 
avoiding any UV light scatter or 
“bending” which can occur when you 
pass the light through a sheet of film 
or paper after the image. Especially 
in paper but also in the types of film 
used for laser printing, the light path 





can be interrupted by fibres and even 
defects in the material. 

If the light passes through the ma- 
terial first, then the image, what you 
get is a more faithful reproduction of 
the image. 

You'll also hear the expressions 
“emulsion up”, “emulsion down”, 
“right-reading” and “wrong reading”, 
probably used in conjunction with 
each other. 

“Emulsion down” for all intents 
and purposes means the same as 
“emulsion to emulsion”. “Emulsion 
up” means the emulsion is on the 
side of the film closest to you (ie, 
away from the material being ex- 
posed). 

“Right reading” means that as you 
look at the exposing film, you can 
read the words normally. “Wrong 
reading” means that the words are 
back-to-front or mirror image. (Hold a 
sheet of normal laser-printed paper 
up to the light, unprinted side to- 
wards you. Notice how everything is 
back-to-front? That’s wrong reading!) 


Negative acting 

A short time ago we said that Quick- 
Mark produced both a positive and a 
negative at the same time. And so it 
does. But Quick-Mark should be re- 
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SIX EASY STEPS TO A PRO-QUALITY 


1: The better quality your artwork, 
the better your final result. Blacks 
should be as dense as possible 


garded as a negative-acting process in 
order to get the final emulsion of the 
label or panel on the right side, thus 
avoiding the use of an over-laminat- 
ing film. 

Of course, if you WANT to use an 
over-laminating film anyway (perhaps 
to create a matt finish or to use the 
super-strong Lexan film), it doesn’t 
matter which way around you go. 

Normally, though, you would use a 
right-reading, emulsion-down nega- 
tive artwork to produce a positive 
label. 


Producing your artwork 

The first step in producing a pro- 
fessional-quality label or panel (us- 
ing any system) involves its design. 
With today’s computer software, this 
task has been made relatively simple 
but there are some traps for young 
players! 

(1) Avoid too many fonts. Most 
panels/labels look best with at most 
two fonts — and often one of those is a 
variation of the other (eg, bold and 
normal weight). 

(2) Also avoid fancy fonts. For 
some reason, many people go straight 
to “Old English” styles of typefaces, 
which have to be amongst the most 
difficult to read faces ever invented. 
You might think Helvetica is boring — 
but you can read it instantly. And 
that’s what a good panel is all about! 

(3) Faces with serifs (the little 
strokes at the top and bottom of let- 
ters), swashes (flowing artistic flour- 
ishes), etc, are best avoided on pan- 
els. 
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2: Expose the imaging film to UV 
light through your artwork film. Test 
strips can be used to determine time. 


(4) Large logos might give the 
manufacturer a warm and fuzzy feel- 
ing but do nothing for the end user. 
Keep logo sizes down! 

(5) Linework should be neither too 
bold nor too fine. Bold lines might 
detract from an otherwise great de- 
sign; fine lines can be difficult to re- 
produce. 

(6) If you are making a one-off 
panel for your own use, consider what 
is going to be near the device. Re- 
versed panels (ie, white lettering on a 
black background) have tended to be 
out of fashion in recent years (some 
notable manufacturers excepted!). But 
if most of your hifi gear, for example, 
is white on black, a new black-on- 
white device (or a different colour) 
could stick out like a sore thumb! 

(7) When you’ve come up with 
your design, print it out on a laser or 
inkjet printer and ask other people 
what they think of it. Don’t be hurt by 
criticism! 

(8) Above all, keep type straight 
and on the same horizontal and verti- 
cal lines where appropriate. Nothing 
looks worse than higgledy-piggledy 


type! 
Printing your artwork 


The instructions for Quick-Mark 
refer to transparent or translucent film 
for the artwork — they don’t mention 
using bond paper. But then again, 
neither did the Kinsten PC board in- 
structions — and we’re achieving great 
results with that and bond paper. 

They do mention a proprietary film 
called “LaserStar”, a translucent film 


Pees 

3: Use the peeling board to separate 
the positive and negative exposures. 
Either/both can be used, as required. 





made for the production of high reso- 
lution, dense PCB artworks directly 
from any Laser printer. It will also 
accept copier toner enabling usable 
artwork to be produced from pre- 
printed originals. 

We understand Computronics will 
be stocking this material soon but at 
the time of writing, it was not avail- 
able in Australia. 

So for the moment, we’re stuck with 
using ordinary laser/photocopy pa- 
per. 

By the way, don’t even think about 
using overhead projector transparency 
film. Its blacks are usually anything 
but! (Hold a printed sheet up to the 
light and you’ll see what we mean). 

As we found with Kinsten PC 
boards, a good quality laser print or 
photocopy works fine — as long as 
you get the UV exposure right. But 
more on this shortly. 

What you are looking for in your 
print is very dense blacks (you should 
not see any variation in darkness when 
you hold the page up to the light) and 
no tone scatter or scumming in the 
whites. 

Many laser printers are fully auto- 
matic, not offering an exposure (or 
“darkness”) control. But if yours has, 
experiment until you get the best pos- 
sible blacks without affecting the 
whites. 

Photocopiers almost always have 
an exposure control. The same rule 
applies if you are copying a PC board 
pattern from SILICON CHIP (or an over- 
seas magazine, for that matter). 

Here’s a tip for photocopying: al- 
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4: Stick the film to the self-adhesive 
base sheet using a wetting agent for 
slip. Squeegee out air bubbles. 


ways place a piece of black paper 
against the other side of the leaf you 
are photocopying. This will tend to 
mask the print and illustrations on 
that page, allowing you to adjust the 
exposure for best possible results. 

Don’t know where to get a sheet of 
black paper in a hurry? Raise the lid 
of your photocopier and press the 
print button... 


Exposure 


There are a couple of minor wrin- 
kles here. First of all, the exposure 
time needs to be determined and that 
can be affected by the age of the mate- 
rial and the type of paper you are 
printing on. 

The second thing to watch is some- 
thing we have already talked about: 
type of original (negative or positive) 
and emulsion side/reading. These fac- 
tors determine how the film will be 
exposed relative to your original. 
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5: Add extra lamination if required; 
allow to dry then guillotine (or cut) 
the sign/panel/label to size. 


Ideally, if a positive label is re- 
quired, a right-reading, emulsion-side 
down negative artwork should be 
used. 

Quick-Mark should be considered 
as a negative-working system. How- 
ever, as we said before, Quick-Mark 
produces simultaneous positive and 
negative film. The difficulty about 
producing a positive from a positive 
is that the emulsion in the final label 
ends up on the outside, requiring ex- 
tra lamination. 

If you want to make a positive label 
from a positive artwork, it should be 
wrong-reading, emulsion down. 

A piece of imaging film of the re- 
quired colour (ie, the lettering and 
markings on the panel) is cut slightly 
larger than the finished panel size. 
Remember that this film is UV sensi- 
tive so should not be exposed to room 
light (especially fluorescent) light for 
any longer than is necessary. Put it 


slelactielac: 


* 650 page site 


* Full shopping cart facility 


* Secure site (credit cards etc). 


* Prompt delivery 
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6: And it’s finished. Remove the 
cover from the adhesive on the back 
and secure in its final position. 





back in the lightproof container as 
soon as possible. 

It must never be exposed to sun- 
light (direct or reflected). 

The film is placed in a UV expo- 
sure box (or frame) with the shiny 
(emulsion) side towards the UV source 
with the artwork between the film 
and the source. 


Masking 


The film is masked to aid later peel- 
ing. Once you have laid the artwork 
on top of the imaging film you should 
apply two masking strips along two 
joining sides. For masking strips you 
can use offcuts of the black imaging 
film. This means you have two join- 
ing sides and one corner that have not 
been exposed to UV light. The top 
layer is peeled from the unexposed 
corner. Having this unexposed cor- 
ner makes the peeling process much 
easier. If you do not mask as above, 


K&W HEATSINK EXTRUSION. SEE OUR WEBSITE 


FOR THE COMPLETE OFF THE SHELF RANGE. 
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lifting an initial corner and the peel- 
ing itself is much more difficult. 

By definition, if you are using a big 
negative artwork with plenty of black 
opaque areas along the edges then 
masking may not be necessary as the 
negative is doing the masking for you. 
But if using a positive, masking will 
be required. 


Exposure 


The film is then exposed to UV for 
the required time. We cut several small 
test strips and exposed these for vari- 
ous periods to determine our opti- 
mum exposure time — somewhere be- 
tween 15 and 25 minutes or so for our 
setup. We were using the Kinsten UV 
exposure unit; if you are using an- 
other UV source, your exposure times 
may be different. Just experiment un- 
til you get an acceptable result. 

Exposure time is a compromise be- 
tween ensuring sufficient UV light gets 
through the white paper to the sensi- 
tized film underneath but not enough 
to start “punching through” the black 
(toner) areas of the artwork. 

Exposure time using high contrast 
film is dramatically less: seconds, 
rather than minutes. 


Peeling the image 

An adhesive-coated “peeling board” 
is used to help separate the film once 
exposed. Lay the film onto the peeling 
board with its glossy side up (the side 
which was exposed to UV) and smooth 
out the film. 

Peeling is a bit tricky. First you need 
to separate the two layers of film with 
your finger nail at one corner, then 
grasp that raised section with your 
thumb and forefinger and peel it (away 
from the corner) without raising the 
film up. 

In other words, peel it back on itself 
—as you would do in trying to remove 
an adhesive bandage from your skin: 
do it quickly in one movement and it 
doesn’t hurt as much! 

It is also vital that this be done in 
one, smooth, continuous motion — if 
you stop or hesitate, the panel could 
be ruined by lines or imperfections. 

When the two pieces of film are 
separated, you’ll find the top piece is 
a reversed image of the original art- 
work with the coloured emulsion side 
underneath (in other words, if you 
used a negative, you'll now have a 
positive, right reading, emulsion side 
down). 
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The other piece of film, still stuck 
to the peeling board, will have an 
exact duplicate of the original artwork 
with the coloured emulsion on top. 

You can use either piece of film as 
your panel, depending on which way 
around you want it to look. 

Now you should start to understand 
why we made such a fuss of positives, 
negatives, emulsion sides, etc before; 
if you only had positive artwork and 
wanted a positive panel, a positive 
artwork, right reading emulsion side 
up is produced, (the same as an ordi- 
nary letter is produced). 

This is then turned over (wrong 
reading emulsion down) placed on a 
piece of imaging film and an exposure 
made. The image is then peeled and 
the bottom piece of film is used. On 
the peeling board this is wrong read- 
ing emulsion side up but when re- 
moved and turned over and stuck toa 
base sheet produces a right reading, 
protected emulsion panel. 


Laminating 


Now comes the easiest part: lami- 
nating the piece of film to the base 
sheet. 

The base sheet is not UV-sensitive 
so you don’t need to take such precau- 
tions with it. Cut a piece of base sheet 
just larger than your label and place 
both it and the label film, in a plastic 
tray (or perhaps on a large newspa- 
per). 

Peel away the protective coating 
from the coloured (top) side of the 
base sheet and spray both it, and the 
label film, with a fine mist water spray 
into which you have added a couple 
of drops of concentrated household 
detergent. 

Don’t use enzyme-based detergent: 
it will damage the adhesive. 

The “slippery” water allows you to 
place the film on the base sheet with- 
out the “sudden death” of most con- 
tact adhesives. You should be able to 
slide the film around a little should 
that be necessary. 

Once you are happy with the posi- 
tion, “squeegee” the water out from 
under the label. Computronics have 
an applicator pad for the purpose 
which you might consider if you are 
doing regular labels — otherwise, 
squeegee it using a soft cloth. 

Some small milky blotches may 
appear between the layers of the label: 
don’t worry, these are quite normal 
and usually disappear after a day or 


so as the water dries out. Squeegeeing 
as much liquid out as possible tends 
to minimise this effect. 


Extra lamination 


If your image is on the upper side of 
the film and/or if you want to change 
the shiny label to matt or cover it with 
the tougher Lexan, you do this by 
using over-laminating film. 

Otherwise, you don’t need to do 
this because the emulsion will be 
“sandwiched” between the imaging 
film and the base sheet. 


Finally va 


Now’s the time to cut your panel to 
size (preferably with a guillotine, but 
scissors can be used) and fix it to the 
object required. The same type of 
acrylic adhesive is on both sides of 
the base sheet so again, a fine spray of 
slippery water (water/detergent mix 
as above) can give you a bit of move- 
ment. 

Acrylic adhesive normally takes 
some hours to finally cure but when it 
does, the panel will be very tightly 
stuck on, by gum! 


Cost 


The Quick-Mark components are 
not cheap. However, when alternative 
methods may be non-existent or much 
more expensive, it all becomes rela- 
tive. 

The imaging film costs around $50 
per sheet or about $35 per sheet in a 
pack of five. Each sheet measures 305 
x 508mm, so you should get many 
projects out of a single sheet. 
Likewise, the base sheets are 305 x 
508mm. The normal sheets cost about 
$30 each or about $21 each in a 5- 
pack. The “premium” sheets are about 
$44 each or $31 in a 5-pack. 

Large peeling boards are about $50, 
small about $38. They also have ap- 
plication fluid to help enable accurate 
positioning of the film on the base 
sheet. 

Personally, I would take their tip 
and substitute ordinary water with a 
couple of drops of concentrated wash- 
ing-up liquid in a sprayer bottle (cost 
about two dollars compared to about 
$40!). 


Where do you get it? 


For more information, refer to the 
Computronics website, www.compu- 
tronics.com.au, or call (08) 9470 1177, 
fax (08) 9470 2844. sc 
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Better cooling 
SyYSsternns 





Up ’til now, engine cooling systems have all been based on 
a mechanical thermostatic valve, a belt-driven water 
pump and cooling fan which is now usually electric. 
Now that is all about to change. 


lectronics has brought about 
E great changes in motor vehicles, 

especially in regard to fuel con- 
sumption, emissions, safety and com- 
fort. 

Almost all functions today are con- 
trolled and monitored electronically. 
The cooling system in the engine has 
been the exception. 

The German company Bosch is now 
developing electronically controlled 
thermal management for the engine. 
This is expected to reduce fuel con- 
sumption by up to five percent and 
also raise the heating comfort within 
the vehicle by controlling the tem- 
perature in the passenger area faster 
and more evenly. 

Electronic engine thermal manage- 
ment aims to optimise the heat bal- 
ance in the engine and transmission. 
Depending on the operating condi- 
tions and load requirements of the 
engine, the system controls the cool- 





= 
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ant temperature and coolant flow in a 
highly dynamic way. 

As a result, the engine reaches its 
operating temperature faster after a 
cold start and this helps reduce the 
emission of unwanted pollutants. 

At engine idle and in the part throt- 
tle range, electronic thermal manage- 
ment permits a higher engine tem- 
perature. The resulting lower oil vis- 
cosity reduces engine losses and leads 
to further fuel savings compared to 
traditional engines. 

In contrast, at high engine load the 
coolant temperature drops faster and 
even with sudden full power (open 
throttle), temperature spikes do not 
occur. This is easier on the engine and 
may contribute to a longer lubricant 
life. 

Thermal management therefore 
could also enable longer service inter- 
vals. 

Finally, the heating of cars will ben- 





efit from electronic thermal manage- 
ment. Constant heating, independent 
of engine load, raises passenger com- 
fort and saves the step of subsequent 
frequent temperature control, which 
is usual for conventional vehicle heat- 
ing systems. 

The key components of a thermal 
management system have continuous 
electronic control and include: 

¢ A cooling fan driven by an elec- 
tric motor 

¢ One or several electrically-actu- 
ated proportionate water valves as re- 
placement for the traditional thermo- 
stat valve 

¢ A primary water pump, driven by 
a 14V or 42V electrical supply. 

Variable speed cooling fans are al- 
ready in production. Bosch is devel- 
oping the other key components with 
the first applications in series-pro- 
duced passenger vehicles scheduled 
for 2004. sc 
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Where do you go for 


the latest new releases? 
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This 14.4V Cordless drill 
features variable electronically 
controlled speed 

from 0 to 550RPM, 
forward/reverse switching 

| with a lock off position, a powerful motor 
and 6 torque settings. Includes a removable |4.4V 
|.2A/h capacity NiCad battery pack, 

a 10mm keyless chuck, 3-5 hour charging cradle, 
approved AC adaptor/charger, a screwdriver bit 
and a handy plastic storage and carry case. 


| 12 month warranty. 


| 
BONUS 


Combination Drill Set 


valued at $ 12.50! 


A handy selection of drill bits, 
screwdriver bits and rawl plugs. 
Includes: 2, 3, 4, 5, 6, 8 and 10mm 
HSS drills, 4, 5, 6 and 8mm masonry 
drills and 4, 5, 6, 8 and!Omm drills. 
Selection of Flathead, Phillips and 
Pozidrive bits (6 pieces total ). 
Magnetic bit holder. Selection of 4 
sizes of plastic rawl plugs 

(over 250 pieces). 
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Keep in touch with this new pocket sized 
communicator. Its crisp, clear transmissions T 9909 


and 40 UHF channels provide up to 3km All for just 


outdoor line of sight range, with no airtime 
costs or user licence. $ 88 
D 1748 
A mains-powered 40W glue gun 


with convenient trigger-controlled glue feed. 


HOT PRODUCT! [iia Tym 


SpyCam Colour CMOS Camera Hot Glue Sticks 

Features clear quality colour image 100 sc Hine alu steks SAVE $ 10 
and easy plug and play installation. Sa 8 ; 

Sensor type: Colour CMOS image sensor. Pack of 6 $398 

Sensor size: 1/3”. Scan mode: PAL. 

Image format: Composite. 

Pixels number: 628 x 582 (365k). 
Sensitivity: 5 Lux @ f1.4. 

Lens view angles: 54. 

Auto electronic exposure: 1/60 — 1/2000 sec. 
Power supply: 7V-13V (included). 

Operates in low light conditions 

(approx. 5 Lux). 

Power requirement: 200mA. 

15843 


$129 


©@ Swann 
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Hot Melt Glue Gun 











6 Pack of Black PVC Tape 


Hard wearing electrical insulation tape, 0.13mm x 18mm x 4.5m. 
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Where do you go for 


the hottest kits around? 





LED Torch Kit 


Build a solid-state torch with a white LED. Receive high brightness with cool 
white light, low battery drain and you will never need to replace a torch 
bulb again. Supplied with all components including white LED, PCB 

and mini torch. 
K 3018 


14° 


SAVE $2 


6 LED Torch Kit 


Ideal for camping, walking at night, or for emergency work on your car. 
This torch uses 6 LEDs and runs from a single D cell battery (not included) 
for extra long life. It generates super soft white light and features constant 
brightness over cell life, indefinite lamp life and extended cell life. 

Can be used with NiCad and NiMH cells. Kit supplied with 

all components, including 6 white LEDs, 

and torch case. 
K 3019 


LOW PRICE! 


$4990 




















ZX Ww Stereo Pre-Amplifier Kit 
Upgrade your bare power amplifiers into a complete audio system with this 
quality pre-amplifier. Features volume, bass, treble and balance controls. Supplied 
with PCB, pots and all necessary components. Case optional (use H 2852). 
K 2811 


SAVE $10 


$9 985 


50W Amplifier Kit 
Extremely low distortion. Output power: 50W continuous into 8Q. IHF power 
output: 60W @ IKHz. Distortion: 0.002% 
@ 40W IKHz. Supplied with all 
components, PCB and hardware such 
as fuse and heatsink. 

Case optional (use H 248/). 

K 5606 


$3950 





Digital Tachometer Kit 

Four-digit display works with ignition systems on 4, 6 and 8 cylinder motors. 
Supplied with components, PCBs and LED displays. 

Power source required: !2V battery (not included). 

K 3241 


$9950 





4-Channel Mixer Pre-Amplifier 

Features separate bass, treble, mid-range, input and output level control. 
Frequency response: |8Hz-35KHz (+/- 3dB). Power source required: +/- 15V DC. 
Supplied with PCB, all components, and hardware. Case optional (use H 248/). 

K 5400 


$463 | 


wee 
() 







Universal Pre-Amplifier 
This low noise stereo pre-amplifier 

is easy to build and ideal for use 

with magnetic cartridges, cassette 
decks or microphone inputs. 

Supplied with all components and PCB. 
Case optional (use H 285/). 

K 5402 


$ 16°° 


Vader Voice 

Here’s one for Dr. Who and Star Wars fans! 
Disguise your voice to sound 

like Darth Vader or a Dalek. Supplied with 
all components, PCB, hardware, case, 
speakers and front panel label. 

K 3511 


$9993 













| 








Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, sometimes problems 
can arise in obtaining all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, however if you'd like to check beforehand, please don't 
hesitate to contact your local store. Offers expire 30/4/2002. *Limited stock All stocks marked clearance, limited or with an ‘*’ may not be available in all stores or via Direct Link. 
Rainchecks do not apply. 


www.dse.com.au 


4128D 


DICK='SMITH 


That's where you go! 
















Helping Hands With Magnifier 


It’s bargain-priced and makes working on PCBs 
much easier! Includes a heavy cast-iron base 
for added stability, a magnifying glass, 

plus alligator clips 
to hold the PCB still 


while you're 
working 
on it. 
colt © é 
G Sosa? : 
eS = 


Butane Pencil Blowtorch 
Great for heatsink tubing, silver solder, i 
gold, silver, brazing or glass work. It fits 

easily in your pocket and is powered Ay, 

by butane gas (not included), of 

T 1380 


$4996 


10¢€ TRIMPOT SALE 


Horizontal and Vertical 5mm Trimpots just 10¢ each! 


*Limited stock All stocks marked clearance, limited or with an “*’ may not be available in all stores or via Direct Link. Rainchecks do not apply. Offers expire 30.4.2002 
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Where do you go for 
great savings? 


BONUS DEAL! 


Fluke 19 Digital Multimeter 


An affordable product with the features and accuracy found in more expensive 
multimeters, Has auto range, automatic touch hold, continuity beeper, MIN/MAX record 
mode, duty cycle, stand-by mode, all in a rugged, shock-absorbing overmoulded case. 

* AC/DC Volts: 0 to 1000V * AC/DC current: 10A (20A for 30 seconds) 

* Ohms: 0 to 40MQ * Conductance: 40nS * Diode test 


® + Capacitance: InF to SuF * Frequency: 1Hz to 200kHz. $ A 6 9] 
= Purchase this pack for just 
and you get, FREE, a 14.4v cordless Drill valued at $89.78 
with fully variable electronically controlled speed from 0 to 650RPM. Features 
forward/reverse switching with a lock off position, a powerful Johnson motor, 


and 6 torque settings (up to a massive |2Nm). 
Q.9941 
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APRIL ‘SPECIALS! 


a)Figure-8 Medium Duty DC Cable 
Suited to supplying power to smaller projects. 


w 2022 45¢imSAVE 49% 


b)Light Duty Speaker Cable 
Suitable for short runs in intercoms and hi-fi 
applications. PVC insulation with colour coded 
polarity indicator. 


W 2010 25¢im SAVE 48% 


c)Figure-8 Light Duty Cable 
Mains-rated 2-core PVC insulated flexible cable with 
single stripe polarity indication. 


w 2020 45¢im HALF PRICE! 


d)TV Cable RG-59U Economy - White 
75Q coax as used by many installers. Suitable for most 


| 
Taperwi re Speaker Wire average installations where there’s a reasonable signal. | 
| 
| 


5m Pack. Ultra-thin gta 60¢/m HALF PRICE! | 


speaker cable iia a crs 
Tapewinensseccs 100-Piece 5mm Red LED Pack 


with adhesive 

backing. 

Ideal for running <a cami cas teacra High efficiency quality 5mm round LEDs with consistent 
vee : colour and illumination. Lens type: Diffused red. Forward 

voltage: 2.1V DC. Luminous intensity: 3mcd. Forward 


under carpets. 
W 2610 

current: |5mA. 
2.4084 


§ O APRIL 
195° ONLY 


$10 OFF! | 
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ImW Keychain Laser Pointer 
Incredibly small, this | mW laser pointer is 
contained in a tough metal housing just Imm 

in diameter and approximately 50mm long. 
Includes keychain with springclip for convenient 
storage. Powered by three watch-style batteries 
(included). 


T2903 
ee en 
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Where do you go for 
the hottest prices? 





Uniden 


UH-012 Mobile UHF CB 


Ideally suited to today’s more compact cars, 
the Uniden UH-012 provides an LED channel 
display for easier night-time viewing 
and Open scanning facilities to assist 
locating active channels. 

Other features include a programmable 
Instant Recall channel, repeater access 
facility, and an adjustable squelch control. 
Dimensions: 126 x 35 x 150mm (WHD), 
excluding knobs and mounting hardware. 
Includes mobile mounting bracket, DC power 
lead, and handheld microphone. 

No user license required in Australia. 

D 1764 















Heavy Duty Portasol Kit 


This PSI-100K is a rugged, professional-use butane- 
powered soldering iron complete with a range of tips, 
all packed in a solid plastic case. Applications include 
soldering, heatshrinking and rope cutting. Features 
include a large butane reservoir allowing up to two 
hours operating time, as well as an Auto Switch safety 
shut off, heavy-duty iron-plated tips and an in-built fuel 
filter, 
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KIT CLEARANCE! 


Speed Control AC Kit* «300s Was $55.92 Now $40.92 SAVE 


" : " | 6-Way Surge Board with 
NiCad Discharger Kit* «ans Was $37.80 Now $22.80 SAVE $15 | | Phone Line Protection 








| Upgrading and Repairing PCs 
| This updated |3th edition features new and revised 
technical detail. New photographs show you 
how to build a PC step-by-step from scratch. 
A CD-ROM, included, 
eer rrer ses has ‘live’ tuition, 

eae : technicals and pdf 

ARCELOR versions of ele 
Me eeeemaere cditions. 
peaiese B 6222 


220 New 


ESEasIQ995 
cat | AVAILABLE (2S) AND cPREBlink ony 


BONUS! 


A set of 200 
assorted 

> nuts and bolts 

to get your 
collection started. 



















mponents pictured not included. 


HOBBY PARTS PACK 
A 25 Drawer Cabinet 


Clear plastic drawers 
for fast retrieval of stored $ t 6” 


components. H 9903 





7. 


6 protected mains power outlets 


| UHF Remote 2Ch 433MHz Kit* «3262 Was $99.80 Now $69.80 SAVE $30 | | and a protected modular phone socket. 


Im modular style lead included for modem 
or fax machine connection. Mains filter 


Video Title Kit* K S417 Was $39 90 Now $29, 90 SAVE $10 circuit helps reduce electrical noise. 


| 


PHONE, FAX & MAIL ORDERS chreet link 
PHONE: 1300 366 644 (Local Call Charge) FAX: (02) 9642 9155 > a 
MAIL: DICK SMITH ELECTRONICS, Direct Link Reply Paid 500, 

PO Box 500, Regents Park DC NSW 2143 (No Stamp Required) 
Please add freight (up to 10kg) to your order, as follows: 
* $6.60 ($1 to $50) * $8.80 ($51 to $100) * $9.90 (over $10!) 


(quote available for orders over |Okg) 
email: directlink@dse.com.au (enquiries only) 
Major Credit Cards Accepted * Gift Vouchers Available 





M 6920 
Sound Card Pre-Amp Kit* «727 Was $43.90 Now $28.90 SAVE SIS i $9980 





NEW STORES 


GARDEN CITY(WESTERN AUSTRALIA) 


Shop 165/166, Garden City Shopping Centre, Booragoon. Ph: (08) 9364 3755 
SHELLHARBOUR(NEW SOUTH WALES) 

Shop 206, Shellharbour Square Shopping Centre, Shellharbour. Ph: (02) 4297 4963 
CHATSWOOD POWERHOUSE(NEW SOUTH WALES) 

2, Endeavour Street(Cnr Orchard and Endeavour Street). Ph: (02) 9413 2806 
FOUNTAIN GATE POWERHOUSE(VICTORIA) 

Shop 1083 Westfield Shopping Centre, Magid Drive, Fountain Gate. Ph: (03) 9705 6298 


SOUTHLAND POWERHOUSE(VICTORIA) 
Store 3090, Level 3, Westfield Shopping Centre, 1239 Nepean Hwy, Cheltenham. Ph: (03)9584 0677 


*Limited stock All stocks marked clearance, limited or with an ‘“*’ may not be available in all stores or via Direct Link. Rainchecks do not apply. Offers expire 30.4.2002. 
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In fact, SICcON CHP is now the ONLY truly electronics-oriented 
magazine published in Australia. But if you want Siicon CHip to 
continue to thrive; to continue as YOUR magazine, we need YOUR support. 


WE NEED YOU TO JOIN US - AS A SUBSCRIBER! 


You'll not only save money, you'll get your copy earlier than the news- 
stands, youll never miss an issue because it’s sold out . . . and if youre 
in the electronics industry, it could be 100% tax deductible. 


CALL Siuicon CHip NOW ON (02) 9979 5644 OR TURN TO P38! 
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Volvo's ISG cuts fuel 








consumption by 20% 


Reducing fuel consumption is one of the top-priority 
environmental goals at Volvo Cars and one of the most 
promising projects in this sphere is the Integrated Starter 
Generator (ISG) which was demonstrated at the 2001 


Frankfurt Motor Show. 


ans Gustavsson, who heads 

the Research, Development 

and Purchasing unit at 
Volvo Cars states: “In urban driving 
with its many stops and starts, ISG 
can cut fuel consumption by as 
much as 20% and also reduce the 
emissions.” 

The ISG unit is installed between 
the engine and gearbox, linked di- 
rectly to the crankshaft and it re- 
places both the conventional starter 
motor and alternator. The ISG sys- 
tem runs from 42V and has a sepa- 
rate battery placed in the spare 
wheel bay in the luggage compart- 
ment. 

“There is no need to develop a 
new car model or significantly 
modify an existing car — ISG can be 
integrated with most of our current 
models. It’s a very cost-efficient sys- 
tem compared with other solutions 
such as hybrid cars,” says Hans 
Gustavsson. 

He adds: “A Volvo with ISG be- 
haves pretty much like today’s Volvos. 
The only noticeable differences are 
that the engine stops as soon as the car 
comes to a standstill and there are 
longer intervals between visits to the 
petrol station.” 

Instead of continuing to use fuel at 
idling — for instance when waiting at 
traffic lights, the engine of a car with 
ISG switches off completely when the 
vehicle is no longer in motion. When 
the traffic lights turn green and the 
driver presses the accelerator to move 
off, the ISG car starts instantly and 
almost noiselessly. ISG supplies the 
engine with power at the moment the 
car moves off and also during accel- 
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Volvo S80 


eration — when the car would other- 
wise require extra fuel to be injected 
into the engine. 

ISG remains active throughout the 
driving process, for example during 
overtaking or at other times when ex- 
tra power is needed. 

“In certain situations, the ISG- 
equipped car feels even more respon- 
sive than a corresponding car with 
conventional motor. For instance, you 
can drive at low revs in a high gear. 
The basic principle behind ISG is that 
the combustion engine should work 
as little as possible, in order to cut 
fuel consumption and exhaust emis- 
sions,” says Hans Gustavsson. 


“Free” energy to the battery 
When you lift off the accelerator 





42V Battery 
Fuel Tank 


Air Conditioning 


Integrated Starter Generator 


VOLVO 


Volvo Car Corporation 


pedal to slow down, the car’s forward 
movement powers the ISG unit, which 
in turn recharges the 42V battery with 
free energy. 

The Integrated Starter Generator is 
therefore far more efficient than a con- 
ventional alternator and this is an- 
other contributory factor to the low 
fuel consumption. 

This also means that systems such 
as power steering and air condition- 
ing, which are normally powered by 
the combustion engine can be pow- 
ered by the 42V battery instead. 

The air-conditioning system thus 
continues to remain active even when 
the engine switches off. 

This is a benefit that many of Volvo’s 
competitors cannot offer in their own 
ISG projects. sc 
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HE SILICON CHIP Touch/Remote 
TE consete Dimmer, described 

in the January and February 
2002 issues, was a low power device, 
suitable for lamp loads up to 250W. 
That’s OK for dimming the lights in 
your lounge room or bedroom but use- 
less for dimming high power stage 
lights or a bank of lights in a hall or 
church. 

For that purpose you need a high 
power dimmer and that is the reason 
for this completely new design. It is 
specially designed to drive the high 
power lamps used in stage lighting, 
up to a total of 2400W. It has all sorts 
of control features such as preset 
brightness levels, dimming rates, flash 
on and off buttons and so on. 

Our last high power dimmer, fea- 
tured in the August 1994 issue, was a 
fairly basic design with just a slider 
knob to control the brightness. This 
new design has no slider knob but can 
dim up or down manually or auto- 
matically and has LED bargraphs to 
indicate the brightness levels, dim- 
ming rates and more. 


Features 


The SILICON CHIP Automatic Light 
Dimmer is housed in a rugged diecast 
metal case measuring 170 x 120 x 
55mm. We used a diecast metal box 
for two reasons: first because stage 
light dimmers often have a rugged life 
and second, the case provides heat- 
sinking for the Triac which is the 
power control device at the heart of 
the circuit. 

At one end of the case is the 240VAC 
mains cord, a 3-pin mains socket for 
the lamp, a power switch and a fuse 
holder. On the front panel are two 
LED bargraphs, a large LED brightness 
indicator and no less than eight 
switches of various sorts. 

Along the bottom edge of the con- 
trol are three rocker switches, two of 
which are spring-loaded centre-off 
types. Want to dim the lights up or 
down? Use the DIM switch in the 
lefthand corner. Push it up to go 
brighter; down for dimmer. 

Want to flash the lights to full bril- 
liance? Push the FLASH switch on. 
Want to flash them off? Push the 
FLASH switch off. This can be done at 
any time, regardless of other settings 
or modes. 

Dimming can be manual or auto- 
matic, depending on the setting of the 
Automatic/Manual Dimming switch 
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‘Maximum lamp power 
Minimum lamp power ... 
- Phase angles 


58° for maximum ‘brightness. and. 17 


for minimum brightness 


Auto Dimming rates . 


+ 0,0.5s, 15, 1.5s, 2s, etcin39 steps upto 


40s maximum 


Dimming steps . 


102 typical beyond initial preheat seting 


up to full brightness 
Dimming displ ee A 39 levels 


Triac gate drive period 


in the right-hand corner. When dim- 
ming automatically, pushing the DIM 
switch UP lets the lamp(s) brighten 
up to the preset brilliance. Pushing 
the DIM button DOWN, dims the 
lamp(s) back down to zero. 

Brightness can be preset to one of 
39 brightness levels with the LEVEL 
UP/DOWN rocker switch. Brightness 
levels are indicated on a 20-LED bar- 
graph. Yes, we know we said there are 
39 brightness levels? So how do you 
indicate 39 levels with 20 LEDs? The 
trick is that we use 20 LEDs to indi- 
cate 20 levels from maximum to mini- 
mum but the intermediate brightness 
levels are indicated with two adjacent 
LEDs — its harder to describe than to 
use. 

So as the level is increased, we get 
one LED, then two adjacent LEDs, then 
the top one of that adjacent pair, then 
the next adjacent pair and so on. This 
one-two-one LED sequence indicates 
39 levels. 

The same 20-LED bargraph can also 
show the Flash brightness setting 
which is preset using the DIM/FLASH 


High power lamp control 


Separate flash on and flash off 
Flash brightness preset 


A and B dimming rate selection 
Lamp brightness indication 


Maximum lamp brightness preset 
Minimum lamp brightness preset for filament preheating 
Automatic or manual dimming between brightness presets 





switch, in conjunction with the up/ 
down rocker switch to the left of the 
bargraph. 


Filament preheat 


When high power lamps are ini- 
tially switched on, their cold filaments 
have a very low resistance and so they 
have very high surge currents. This is 
bad enough at switch-on but if a lamp 
is to be repeatedly flashed on, as it can 
be with this dimmer, then the repeti- 
tive surge currents can destroy the 
Triac and also blow out the filament 
of the lamp itself. To reduce this prob- 
lem, the lamp filament is always run 
with a low value of “preheat” current, 
typically with the filament glowing a 
dim red. 

Preheat setting is done by pressing 
the DIM UP, LEVEL UP and Store Set- 
tings switches all together. We will 
discuss this later in this article. 

The actual lamp brightness is indi- 
cated in two ways on the display. 
Firstly, there is a large 10mm LED 
which glows according to the lamp 
brightness. Second, the 20-LED bar- 


Dimming rate programmable from instant through to 40 seconds 


Automatic dim up and dim down indication 
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chi Freq 
49.98 H2 


Chi Pk-Pk 
710 V 


Chi RMS 


250 V 


M4 ms A 
if 8 Aug 2001 
tier 11.8920ms 12:59:45 
Scope 1: this somewhat distorted mains sinewave is straight out of a power 
point. While nominally 240V AC, 50Hz, in this case it’s actually 250V AC and 
the frequency is just a tad low (neither of which is unusual). 


chi Freq 
50.03 H2 


Chi RMS 
39.4 V 


M4.o0ms A line f 2.00V 
8 Aug 2001 
ey 11.8920ms 13:01:30 
Scope 2: this scope shot shows the power being made available to the load very 
late in the half cycle so that it effectively receives just under 40V. In this case, the 
lamp would be barely glowing. 


graph indicates actual brightness and 
preset brightness levels. Actual lamp 
brightness is shown with a flashing 
LED in the bargraph, while the DIM or 
FLASH preset levels are shown by a 
constant LED. If the two levels are the 
same, the indicating LED will shim- 
mer rather than glow constantly. 

By the way, all the LED indications 
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in the two bargraphs are in “dot” mode 
— ie, single LEDs glowing — rather 
than “bar” mode. 

When dimming automatically, dim- 
ming can be stopped at any time by 
momentarily pressing the DIM UP/ 
DOWN switch in the opposite direc- 
tion to the dimming. So if the lamp is 
in the process of dimming up, dim- 
ming can be stopped by momentarily 
pressing the DIM DOWN switch. If 
this switch is held down or pressed 
again, then the dimmer will begin dim- 
ming down. Similarly, if dimming 
down in auto mode, dimming can be 
stopped by momentarily pressing the 
DIM UP switch. 


Dimming rate 

Automatic and manual dimming 
occurs at a preset RATE. You can set 
two dimming rates (A and B) with 
each one ranging from instantaneous 
to 40 seconds, in 0.5s increments, as 
displayed on the right-hand bargraph. 
The topmost LED indicates the long- 
est dimming time and therefore the 
slowest rate. 

When automatic dimming is in 
progress, the topmost LED in the Rate 
20-LED bargraph display flashes for 
dimming up while the lowest LED 
flashes when dimming down. 

Some controls cannot be used when 
dimming is in process. These are the 
Level Up/Down, Rate Up/Down and 
Store Settings switches. These switch- 
es are locked out of service during 
dimming to prevent any possible lamp 
flickering which may happen if there 
is any attempt to operate several func- 
tions at the one time. 

The A and B dimming rate settings, 
the Dim and Flash presets and the 
minimum level preheat setting can be 
stored so that these settings will be 
remembered when the dimmer is used 
next time, after being switched off. 
This is done by pressing the “Store 
Settings” switch. 

In fact, it is important to press this 
switch after the minimum level fila- 
ment preheat has been set so that this 
will always be set correctly.During this 
time, the LED bargraph display mo- 
mentarily goes off as an acknowledge- 
ment that storage has taken place. 

When ever the dimmer is first 
switched on, the lamp brightness is 
set to fully off and no filament pre- 
heating is applied. This means that no 
power is supplied to the lamp. The 
dimmer will begin to provide power 
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SWITCHES S5 — S8 (OUTPUTS) 





Fig.1 the block diagram of the Auto Dimmer circuit. The key device is the 
PIC16F84A-20/P microcontroller. It accepts inputs from the transformer and 
switches and provides outputs to switch a Triac and drive the LED displays. 


to the lamp as soon as the Flash or 
Dim switches are pressed. 


Phase-controlled Triac 


As with any light dimmer, the cir- 
cuit uses a phase-controlled Triac to 
set the lamp brightness. The principle 
is virtually the same as outlined in the 
January 2002 article on the Touch- 
controlled Dimmer. For those readers 
who did not see that article, we will 
go through the details again. 

Our mains electricity supply is a 
240VAC 50Hz sinewave which goes 
positive for 10ms, back through zero 
and then negative for 10ms. This re- 
turns to zero and again goes positive. 
Normally a lamp is connected across 
this supply whenever it is switched 
on. 

In a dimmer circuit, we delay ap- 
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plying power to the lamp during each 
half-cycle of the mains waveform and 
switch it off each time the voltage 
goes through zero to effectively pro- 
vide less power and so dim the lamp. 

This timed switching of the power 
is performed by a Triac which can be 
triggered on by a short pulse at its 
gate. The Triac will then only turn off 
when the current through it drops 
below a certain threshold value. In 
practice, when driving a resistive load 
this means that the Triac switches off 
when the mains voltage is near OV. 
The accompanying oscilloscope wave- 
forms, repeated from the January 2002 
issue, show how it works. 

The first oscilloscope waveform 
(Scope 1) is the mains sinusoidal volt- 
age measured on the Active output of 
a power point. Note that the mains 





voltage shown here is closer to 250VAC 
and it is by no means unusual to have 
such a high voltage. 

The second oscilloscope waveform 
(Scope 2) shows the waveform ap- 
plied to the lamp when it is dimmed 
to a low brightness. In this case, the 
lamp is powered about 150° from the 
start of each mains half-cycle and is 
switched off at OV. 

Note that the lamp voltage is ap- 
plied for both positive and negative 
excursions of the mains active and the 
RMS voltage is around 39V. 

The third oscilloscope waveform 
(Scope 3) shows the lamp voltage 
when the dimmer is set for close to 
maximum brightness. Now the volt- 
age is switched on early in each mains 
half-cycle so that almost the full mains 
waveform is applied. Again the lamp 
is switched off at OV. The RMS voltage 
is now a lot higher, at 242V. 

The circuit for the lamp dimmer 
obtains this phase control by dividing 
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Run 


M4.00ms 


my 11.8920ms 


chi Freq 
50.01 H2 


chi RMS 


242V 


\ 


A Line FF 2.00V 


8 Aug 2001 
13:02:03 





Scope 3: this waveform shows triggering very much earlier in the cycle, so that the 
lamp receives almost all the available power. In this case, the lamp would be at 


virtually full brilliance. 


up each half cycle (180°) of the mains 
waveform into 250 discrete sections. 
Thus, each discrete section is equiv- 
alent to 0.72° (180/250). 

The overall range of phase control 
in the dimmer circuit is restricted to a 
minimum count of 8 (5.8°) and a maxi- 
mum count of 241 (174°). 


Block diagram 


Fig.1 shows the general arrangement 
of the dimmer circuit. The key device 
is the PIC16F84A-20/P microcontrol- 
ler. It accepts inputs from the trans- 
former and switches and provides an 
output to switch the Triac. Its other 
outputs drive the LED displays. 

IC1 operates from a 20MHz timebase 
and this clocks a timer which counts 
up until it reaches 40us. The output 
then clocks the brightness counter 
which counts from 0 through to 250 
for each 10ms half-cycle of the mains 
voltage. This is locked to the mains 
waveform via the zero voltage nega- 
tive edge detector which resets the 
brightness counter to zero each time 
the mains voltage drops to zero. 

An important part of this circuit is 
the feedback from the brightness coun- 
ter back to the internal timer. This is 
required to lock the internal timer rate 
to the brightness counter and adjusts 
so that the counter is just on the verge 
of counting to 250 at the occurrence of 
the zero voltage signal from the mains. 
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Any deviation from this locked ar- 
rangement will produce flickering in 
the phase controlled lamp. 

The current required lamp bright- 
ness is stored in the brightness level 
register and this value is compared 
with the brightness counter value us- 
ing an exclusive comparator. The ex- 
clusive comparator output drives the 
optocoupled Triac driver (IC4) when 
both the brightness counter and the 
brightness level register are the same 
value. 

Input signals from switches S1-S8 
provide the controls to set the dim- 
ming brightness, flash brightness, dim- 
ming rate and so on, as described 
above. Input response logic decides 
what action to take when one of these 
switches are pressed. 


Circuit diagram 

The circuit for the Automatic Dim- 
mer is shown in Fig.2. As already 
noted, IC1, the PIC16F84A-20/P mi- 
crocontroller, is the heart of the cir- 
cuit. This IC runs at 20MHz, by virtue 
of the 20MHz crystal (X1) connected 
to pins 15 & 16. It needs to run at this 
speed in order to perform all the nec- 
essary functions of driving the LED 
displays and monitoring the switches 
without this interfering with provid- 
ing the trigger pulses to the Triac. 

The two bargraphs, comprising 
LEDs 1 to 40, are driven via IC2, IC3 





and transistors Q1-Q5. However, while 
the LEDs are physically arranged as 
two 20-LED bargraphs, they are con- 
nected in a matrix of five rows and 
eight columns. They are driven in 
multiplex fashion, under the control 
of IC1, IC2 and IC3. 

Each of the five transistors drives 
the commoned anodes of its row of 
LEDs via a 47Q resistor. The eight 
columns are each driven via a Dar- 
lington transistor in the cathode driver 
(IC3). Each of the eight base inputs in 
IC3 is driven by 4017 counter IC2 
which is clocked by IC1. Only one 
column is driven at a time and the 
required LEDs in that column are 
driven by the row drivers, Q1-Q5. 

Each time IC2 is clocked by IC1, 
one of its eight outputs goes high to 
drive IC3 to display the next column. 

After the last column is lit, IC2 is 
clocked again so that the “8” output 
goes high. This output is not con- 
nected to the circuit and so all the 
columns (and all LEDs) are off. 

Next, IC1 checks switches S1-S4 to 
see if they have been operated. It does 
this by pulling the RB3-RB7 lines (pins 
9-13) low in turn, to check ifits pin 18 
is pulled low via a switch and diodes 
D1-D5. 

So for example, if RB7 is brought 
low and S11 is open, pin 18 of IC1 will 
remain high via the 10kQ pullup re- 
sistor. If the switch is closed, the low 
RB7 output will pull pin 18 low via 
diode D1. The diodes ensure that the 
RB7-RB3 outputs are not shorted to- 
gether if more than one switch is 
closed. Note that bringing the RB7- 
RB3 lines low will also drive transis- 
tors Q1-Q5, so it is important that the 
columns are off. This is why IC1 can 
only check these switches when the 
(unused) “8” output of IC2 is high. 

After this switch test, IC2 is reset 
via a high RB1 signal from IC1. Now 
the “O” output is high to drive column 
1 again. Switches S5 to S8 are tested 
for closure using the high outputs from 
IC2 and the RAO input, pin 17, of IC1. 

Normally pin 17 is held low via a 
10kQ resistor. If the “0” output (pin 3) 


Fig.2 (right): the full circuit details of 
the Auto Dimmer. Microcontroller IC1 
controls optoisolator IC4 which in 
turn controls Triaci to vary the lamp 
brightness. It also drives transistors 
Q1-Q5 and IC2 to switch the LED 
displays. 
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This is the view inside the prototype with the wiring almost completed. The full 


assembly details will be published in Pt.2 next month. 


of IC2 is high and switch S5 is closed, 
then RAO will be pulled high via di- 
ode D6. If the switch is open then RAO 
will remain low. Diodes D6-D12 en- 
sure that IC2’s outputs are not shorted 
together if more than one switch is 
closed. 


Triac drive 


The RA3 and RA4 outputs of IC1 
drive IC4, the MOC3021 optocoupled 
Triac driver, via a 220Q resistor. When 
these outputs are high, the LED inside 
IC4 is off. When these pins go low, the 
LED is driven and this activates the 
internal Triac between pins 4 and 6 to 
drive the gate of Triac1, a BTA41-600B. 
The gate drive current comes via 360Q 
and 470Q resistors from the 240VAC 
mains Active line The .047uF capaci- 
tor is included as a “snubber” to pre- 
vent false switching of the Triac by 
transients on the mains Active. 

The gate drive pulse to Triac1 is set 
at 80us which is sufficient time to 
ensure that it latches on for the dura- 
tion of the mains half cycle. 
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Triac1 isa BTA41-600B, a 600V 40A 
device which has been specified to 
cope with the very high surge cur- 
rents which occur when switching a 
2400W incandescent lamp load. Typi- 
cally, the surge current at switch-on 
can be 10-15 times the normal load 
current; ie, the surge current could be 
100-150 amps and could last for sev- 
eral milliseconds. 


Part of the circuitry used in this 
Automatic Light Dimmer operates at 
240VAC (see Fig.2) and is potentially 
lethal. Do not touch any part of this 
circuit while the unit is plugged into 


the mains and do not operate the 
circuit outside its earthed metal case. 

_ This project is for experienced con- 
structors only. Do not build it unless 
you are entirely familiar with mains 
wiring practices and construction 
techniques. 





The Triac must also be able to cope 
with the very high fault currents that 
occur when high power lamps blow 
their filaments. When this happens, 
the broken sections of the filament 
can establish an arc between the stem 
supports and this arc current contin- 
ues until the stem fuse blows. Consid- 
ering that this arc current can be many 
hundreds of amps, the Triac has to be 
very rugged. 


EMC filtering 


The rapid switching of the Triac, 
combined with high currents, means 
that this circuit can generate a lot of 
interference. So we have included a 
two-stage filter network comprising 
Li & C1 and L2 & C2. The 4.7MQ 
resistor across the Active and Neutral 
output discharges the capacitors when 
power is off to prevent these from 
being left charged. 

The first stage in the filtering uses 
an powdered iron toroid for the 40H 
inductor L1. This type of inductor is 
quite lossy for frequencies above about 
1MHz and so in conjunction with the 
0.1yF capacitor, it attenuates much of 
the electromagnetic interference (EMI) 
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REG1 7805 


Fig.3: this simple circuit is used to derive the low-voltage AC and DC supply rails for the dimmer. 


caused by the rapid switching of the 
Triac. However, it is not a good filter 
below 1MHz, particularly for frequen- 
cies between 10kHz and 100kHz 
which must also be attenuated to pre- 
vent EMI above the allowable limits. 

This is where the second filter 
comes into play. It comprises a toroidal 
core with two windings. The core has 
a high permeability ferrite material so 
that we can obtain a much higher 
value of inductance without an exces- 
sive number of turns on the toroid. 
However, the combination of high in- 
ductance and high load current means 
that the core is easily saturated by the 
magnetic flux generated when cur- 
rent flows through the windings. 

This is why we have two windings 
on the core; so that any flux generated 
by one winding is opposed by the 
second winding. This means the net 
magnetic flux in the core adds up to 
zero and so saturation does not occur. 
However, if we say that the flux gener- 
ated by one winding is cancelled by 
the flux in the second, then how does 
the filter work? 

Clearly, flux cancellation does oc- 
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cur for the low frequency part of the 
load current but for the high frequen- 
cies, which are bypassed by C2, flux 
cancellation does not take place and 
so the twin windings give a high ef- 
fective inductance for the interference 
frequencies we are trying to get rid of. 


LED brightness indication 


As mentioned previously, we use a 
large LED on the front panel to mimic 
the lamp brightness. This is driven by 
the RA2 output of IC1 which goes low 
when the Triac is driven to light the 
LED via a 470Q resistor. It is then 
switched off at the end of each mains 
half-cycle. Note that the drive to LED41 
does not occur for the filament preheat 
period, where the lamps are effec- 
tively off. 

Low voltage power for the circuit 
comes from transformer T1, as shown 
on the circuit of Fig.3. Its centre-tapped 
secondary feeds diodes D13 and D14 
and the 470pF capacitor filters the DC 
which is fed to the 7805 3-terminal 
regulator, REG1. This provides the +5V 
rail for the ICs and the LEDs. 

Most of the circuitry is isolated from 
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the mains by transformer and the op- 
tocoupler IC4. The portion of the cir- 
cuit in the top right-hand corner of 
Fig.2 is at 240VAC mains and is poten- 
tially lethal. 


Zero crossing detection 


Because IC1 must provide precisely 
timed trigger pulses to the Triac, it 
needs be synchronised to the 240VAC 
mains waveform. To do this, IC1 moni- 
tors the 15VAC waveform from the 
transformer at its RBO input, pin 6. 
This is used to detect the zero cross- 
ing point of the mains voltage. 

The 15VAC signal is filtered with a 
two-stage RC filter comprising 220Q 
& 2.2kQ resistors and 1pF & 0.1pF 
capacitors. This rolls of frequencies 
above about 700Hz to remove tran- 
sients from the mains. The 100kQ re- 
sistor to the RBO input is included 
because there is a diode within IC1 
which clamps the voltage when it goes 
0.7V below ground. The resistor lim- 
its current in the clamping diode. 

That's all for this month. Next month 
we will conclude with all the con- 
struction and setting up details. SC 


UM66 SERIES T0-92 
SOUND GENERATOR. 
THESE LOW COST IC’S ARE 
USED IN MANY TOYS, 
DOORBELLS AND NOVELTY 
APPLICATIONS 

1-9 $1.10 

10-24 $0.99 

25+ $0.88 
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This simple circuit lights a string of LEDs 
to quickly indicate the level in a rainwater 
tank. It’s easy to build and can be powered 
from an AC or DC plugpack supply. 


By ALLAN MARCH 


There are two traditional methods 
for finding the level of water in a tank: 
(1) tapping down the side of the tank 
until the sound suddenly changes; and 
(2) removing the tank cover and dip- 
ping in a measuring stick. The first 
method is notoriously unreliable, 
while the second method can be awk- 
ward and time-consuming. 
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After all, who wants to clamber up 
on top ofa tank each time you want to 
find out how much water is inside it? 

That’s where this simple circuit 
comes in. It uses five green LEDs ar- 
ranged in a bargraph display to give a 
clear indication of how the water sup- 
ply is holding up. The more LEDs that 
light, the higher the water in the tank. 


12-18V 
AC/DC 





1D 


A sixth red LED lights when the tank 
level drops below a critical threshold. 

There are no fancy microcontrollers 
or digital displays used in this project. 
Instead, it uses just a handful of com- 
mon parts to keep the cost as low as 
possible. 


Circuit description 


Fig.1 shows the circuit details. It’s 
based on an LM3914 linear LED dot/ 
bar display driver (IC1) which drives 
five green LEDs (LEDs 1-5). Pin 9 of 
the LM3914 is tied high so that the 
display is in bargraph mode and the 
height of the green LED column indi- 
cates the level of the water in the tank. 

The full-scale range of the bargraph 
depends on the voltage on pin 6. This 
voltage can be varied using VR1 from 
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S& WATER LEVEL GAUGE 


Fig.1: the circuit is based on an LM3914 dot/bar display driver (IC1) which 
drives LEDs 1-5. Its output depends on the number of sensors covered by water 
— the more covered, the higher the voltage on Q1’s collector and the greater the 
voltage on pin 5 (SIG) of IC1. LED6 provides the critical level warning. 


about 1.61V to 2.36V. After taking into 
account the voltage across the 390Q 
resistor on pin 4, this gives a full-scale 
range that can be varied (using VR1) 
between about 1.1V (VR1 set to 0Q) 
and 2V (VR1 set to 470Q). 

By the way, if you’re wondering 
where all the above voltages came 
from, just remember that IC1 has an 
internal voltage reference that main- 
tains 1.25V between pins 7 & 8. This 
lets us calculate the current through 
VR1 and its series 1kQ resistor and 
since this same current also flows 
through the series 1.5kQ and 390 
resistors, we can calculate the volt- 
ages on pins 6 and 4. 

As wellas setting the full-scale range 
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of the bargraph, VR1 also adjusts the 
brightness of LEDs 1-5 over a small 
range. However, this is only a second- 
ary effect — it’s the full-scale range 
that’s important here. 

IC1’s outputs directly drive LEDs 1- 
5 via 1kQ current limiting resistors. 
Note, however, that an LM3914 has 10 
comparator outputs but we only need 
five steps for this application. That’s 
done by wiring the outputs of succes- 
sive comparator pairs in parallel — ie, 
pins 1 & 18 are wired together, as are 
pins 17 & 16 and so on. 


Water level sensor 


The input signal for IC1 is provided 
by an assembly consisting of six sen- 





sors located in the water tank and 
connected to the indicator unit via 
light-duty figure-8 cable. This sensor 
assembly relies on the fact that there 
is a fairly low (and constant) resist- 
ance between a pair of electrodes in a 
tank of water, regardless of the dis- 
tance between them. 

As shown in Fig.1, sensor 1 is con- 
nected to ground, while sensors 2-5 
are connected in parallel to the base of 
PNP transistor Q1 via resistors R5-R1. 
Q1 functions as an inverting buffer 
stage and its collector voltage varies 
according to how many sensor resis- 
tors are in-circuit (ie, how many sen- 
sors are covered by water). 

When the water level is below sen- 
sor 2, resistors R5-R1 are out of circuit 
and so Q1’s base is pulled high by an 
82kQ resistor. As a result, Q1 is off 
and no signal is applied to IC1 (ie, 
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Fig.2: follow this diagram when installing the parts on the 
PC board. Note that some parts have to be omitted for 12V 


battery operation — see text. 


LEDs 1-5 are off). However, if the wa- 
ter covers sensor 2, the sensor end of 
resistor R5 is essentially connected to 
ground. This resistor and the 82kQ 
resistor now form a voltage divider 
and so about 9.6V is applied to Q1’s 
base. 

As a result, Q1’s emitter is now at 
about 10.2V which means that 0.8mA 
of current flows through the 2.2kQ 
emitter resistor. Because this same 
current also flows through the two 
1kQ collector load resistors, we now 
get about 0.8V DC applied to pin 5 
(SIG) of IC1. This causes pins 1 & 18 of 
IC1 to switch low and so the first 
green LED (LED5) in the bargraph 
lights. 

As each successive sensor is cov- 
ered by water, additional resistors are 
switched in parallel with R5 and Q1’s 
base is pulled lower and lower. As a 
result, Q1 turns on “harder” with each 
step (ie, its collector current increases) 
and so the signal voltage on pin 5 of 
IC1 increases accordingly. IC1 thus 
progressively switches more outputs 





Fig.3: this is the full-size etching pattern for the PC 
board. Check your board carefully before installing 


any of the parts. 


low to light additional LEDs. 

Note that Q1 is necessary to pro- 
vide a reasonably low-impedance 
drive into pin 5 (SIG) of IC1, while 
keeping the current through the water 
sensors below the level at which elec- 
trolysis becomes a problem. 


Critical level indication 


IC2 is a 555 timer IC and it drives 
LED6 (red) to provide a warning when 
the water level falls below the lowest 
sensing point; ie, when all the green 
LEDs are extinguished. However, in 
this role, IC2 isn’t used as a timer. 
Instead, it’s wired as a threshold de- 
tector and simply switches its output 
at pin 3 high or low in response to a 
signal on its threshold and trigger in- 
puts (pins 6 & 2). 

It works like this: normally, when 
there is water in the tank, LED5 is on 
and its anode is at about 2V. This 
“low” voltage pulls pins 6 & 2 of IC2 
low via a 100kQ resistor, so that these 
two pins sit below the lower thresh- 
old voltage. As a result, the pin 3 


output of IC2 is high and LED6 is off. 

However, if the water level falls be- 
low sensor 2, LED5 turns off and the 
anode of LED5 “jumps” to +12V. This 
voltage exceeds the upper threshold 
voltage of IC2 and so pin 3 switches 
low and LED6 turns on to give the 
critical low-level warning. 

Note that the control pin (pin 5) of 
IC2 is tied to the positive supply rail 
via a 1kQ resistor. This causes IC2 to 
switch at thresholds of 0.46Vcc (5.5V) 
and 0.92Vcc (11V) instead of the usual 
¥3Vcc and 2/3Vcc and is necessary to 
ensure that IC2 switches correctly to 
control LED6. 

Power for the unit is derived from a 
12-18VAC plugpack supply. This 
drives a bridge rectifier D1-D4 and its 
output is then filtered using a 100pnF 
electrolytic capacitor and applied toa 
12V 3-terminal regulator (REG1). The 
output from REG1 is then filtered us- 
ing a 10uF electrolytic capacitor and 
used to power the circuitry. 

Note that a regulated supply rail is 
necessary to ensure that the water level 


4-Band Code (1%) 

grey red yellow brown 
blue grey yellow brown 
green blue yellow brown 
orange orange yellow brown 
red red yellow brown 
brown black yellow brown 
grey red orange brown 
red red red brown 

brown green red brown 
brown black red brown 
orange white brown brown 


5-Band Code (1%) 

grey red black orange brown 
blue grey black orange brown 
green blue black orange brown 
orange orange black orange brow 
red red black orange brown 
brown black black orange brow 
grey red black red brown 

red red black brown brown 
brown green black brown brown 
brown black black brown brown 
orange white black black brown 
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indication doesn’t change due to sup- 
ply variations. 


Construction 


Construction is straightforward, 
with all the parts installed on a PC 
board coded 05104021 and measur- 
ing 80 x 50mm. This is installed in a 
standard plastic case, with the LEDs 
all protruding through the lid. 

Fig.2 shows the parts layout on the 
PC board. Begin the assembly by in- 
stalling the resistors, diodes and ca- 
pacitors, then install the ICs, transis- 
tor Q1 and the 3-terminal regulator 
(REG1). Make sure that the diodes and 
ICs are installed the right way around. 

The same applies to the electrolytic 
capacitors — be sure to install each one 
with its positive lead oriented as 
shown on Fig.2. 

Trimpot VR1 can now be installed, 
followed by the RCA socket and the 
2.5mm power socket. The two sockets 
are both PC-mounting types and 
mount directly on the board. 

The LEDs are fitted last and must be 
installed so that the top of each LED is 
33mm above the PC board. This en- 
sures that the LEDs all just protrude 
through the lid when the board is 
mounted in the case on 10mm spacers. 
Make sure that all LEDs are correctly 
oriented — the anode lead is the longer 
of the two. 


Dot operation 


You can easily convert the LM3914 
(IC1) from bar to dot operation if that’s 
what you prefer. All you have to do is 
cut the thinned section of track imme- 
diately to the left of the 0.1uF capaci- 
tor and install a wire link between the 
two vacant holes at the top of the 
board near IC1. Alternatively, the link 
can be omitted (ie, pin 9 can be either 
pulled low or left open circuit). 


Battery operation 


If the unit is intended for 12V bat- 
tery operation in a mobile home or 
caravan, regulator REG1 and diodes 
D2, D3 & D4 are omitted. Both D4 and 
REG1 are then replaced by wire links 
— ie, install a link instead of D4 and 
install a link between the IN & OUT 
terminals of REG1. 

D1 remains in circuit to protect 
against reverse battery connection. 


Metal tanks 


If the tank is of made of metal, you 
can dispense with Sensor 1 and con- 
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The power socket and RCA connector are both mounted directly on the PC 
board. Make sure that all parts are correctly oriented and that they are in the 


correct locations. 





The PC board in secured to the bottom of the case using two 10mm standoffs at 
one end, while the RCA socket provides the support at the other end. 


nect the tank directly to the circuit 
ground. You must also ensure sensors 
2-6 do not touch the walls of the tank. 
This can be done by slipping a length 
of 25mm-OD clear PVC tubing over 
the completed probe, securing it at 
the top so that the water inside can 
follow the level in the tank. 


Final assembly 


The PC board is mounted in the 
bottom of the case on two 10mm stand- 
offs and is secured using 3mm ma- 
chine screws, nuts and washers. Note 
that the corners at one end of the PC 
board must be removed to clear the 
pillars inside the case. 

You will have to remove these cor- 
ners yourself using a small hacksaw 
and rat-tile file if this hasn’t already 
been done. 





Fig.6 shows the locations of the two 
board mounting holes in the bottom 
of the case. You will also have to drill 
two holes in one end of the case, so 
that they line up with the RCA socket 
and the power socket when the board 
is installed (see Fig.6). 

The front-panel artwork (Fig.5) can 
be used as a template for drilling the 
front panel. There are six holes to be 
drilled here — one for each LED — and 
these are all 5mm-dia. It’s a good idea 
to countersink these holes from the 
underside of the lid using a 6mm drill, 
so that the LEDs slip easily into posi- 
tion when the lid is fitted. 


Sensor assembly 


The sensor assembly is made by 
threading six lengths of 1mm enam- 
elled copper wire through 8mm OD 
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clear PVC tubing - see Fig.4. This 
tubing should be long enough to reach 
the bottom of the tank, with sufficient 
left over to fasten the top end securely. 
The reason for using 1mm wire is 
primarily to make it easy to thread it 
through the plastic tube. 
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OVER JOINTS & LEADS 


Fig.4: the water level sensor is made by threading six lengths of 1mm enamelled copper wire through 
8mm OD clear PVC tubing (see text). The six sensors should be evenly spaced down the tube. 


The top sensor (S6) is placed about 
100-150mm below the overflow out- 
let at the top of the tank, while the 
other sensors are spaced evenly down 
the tube. 

Begin by using a 1.0mm drill to 
drill holes through the tube wall at the 
appropriate points, including a hole 
for the bottom sensor (S1) to hold it in 
place securely. That done, you can 
thread the wires through by pushing 
them through the drilled holes and 
then up the tube. You will find that 
the wire goes in more easily if the PVC 
tube is bent at an angle so that the 
drilled hole is in line with the bore of 
the tube. 

The end of each wire should also be 
smoothed before pushing it into the 
tube, to avoid scratching the enamel 
of the wires already in the tube. Leave 
about 150mm of wire on the outside 
of the tube at each point. 

It’s a good idea to trim each succes- 
sive wire so that it protrudes 20mm 


This is the author’s completed water level sensor. A weight can be attache 
the bottom end to keep the plastic tube straight when it is immersed in the tank. 










further out of the top of the tube than 
its predecessor. This will allow you to 
later identify the individual wires 
when attaching the resistors. 

When all six wires have been in- 
stalled, the next step is to solder the 
wire for S1 to the “earthy” side of the 
figure-8 lead, cover it with insulating 
sleeving and pull the covered joint 
down about 50mm into the 8mm tube. 
This done, the resistors can be sol- 
dered to their appropriate wires. 

Push about 15mm of 2.5mm sleeving 
over each wire before attaching its 
resistor. This sleeving should then 
pulled up over the joint and the bot- 
tom end of each resistor after it is 
soldered. Once all the resistors have 
been soldered, the wires should be 
pulled down so that the joints are just 
inside the 8mm tube, as shown in the 
photo. 

When this process is complete, there 
will be five resistors protruding from 
the top of the 8mm tube. Their re- 








cv) 
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Fig.5: this full-size artwork can be used as a drilling template for the 


front panel. 


Improved Water-Level Sensor 


For along-life water level sensor, 
Bob Barnes of RCS Radio suggests 
that the probe be made out of 19mm 
plastic conduit fitted with stainless- 
steel radiator or fuel pump hose- 
clamps for the sensors. 

Suitably sleeved nichrome or 
stainless steel wire (“up the spout”) 
can then be used to make the con- 
nections between the clamps and 
the resistors. 

You will need to use Multicore 
Arax cored solder or Litton Arax 
cored solder (available from Mitre- 
10) when soldering nichrome or 
stainless steel wire (ie, a corrosive 
flux is needed). You can buy ni- 
chrome wire from Dick Smith Elec- 
tronics or from Jaycar, while stain- 
less steel wire should be available 
from boating suppliers. 





maining leads are then twisted to- 
gether, soldered to the other side of 
the figure-8 cable and covered with 
heatshrink tubing. The other end of 
the figure-8 cable is fitted with an 
RCA plug, with the resistor lead going 
to the centre pin and the sensor 1 lead 
going to the earth side of the connec- 
tor. 

The next step is to scrape away the 
enamel from the 150mm wire lengths 
at each sensor point and wind them 
firmly around the outside of the tube. 
A 30mm length of 12.5mm copper 
water pipe can be pushed over sensor 
1 to add weight and increase the sur- 
face area if desired. 

Note: on no account should solder 
be used on the submersible part be- 
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SENSOR » 


12-18V 
AC/DC 


The top of the water level 
sensor can be secured to the 
tank using a suitable bracket, 


cause corrosion will result from 
galvanic action. 

Finally, the end of the plastic 
tube and the holes can be sealed 
with neutral-cure silicone seal- 
ant. However, don’t get any sili- 
cone sealant on the coiled sen- 
sor wires, as this will reduce 
the contact area (and perhaps 
render them ineffective). 


(TOP) 





(CONNECTOR END) 





ALL DIMENSIONS 
IN MILLIMETRES 





HOLES 3mm DIAMETER, 
COUNTERSUNK 


Fig.6: this diagram shows the drilling 


Switching on 

Now for the big test. Apply 
power to the unit and check that the 
red LED comes on and that there is 
+12V on pin 3 of IC1. Ifall is well, the 
unit can now be tested by connecting 
the sensor assembly and progressively 
immersing it (starting with sensor 1) 
in a plastic dish that’s full of water. 
When sensor 1 and sensor 2 are im- 
mersed, LED6 should extinguish and 
LED5 should come on. 

Similarly, when sensors 1, 2 & 3 are 


details for the plastic case. 


immersed, LEDs 5 & 4 should be on 
and so on until all five green LEDs are 
lit. 

Finally, trimpot VR1 must be set so 
that the appropriate LEDs light as the 
sensors are progressively immersed 
in water. In practice, you should find 
the two extremes of the pot range over 
which the circuit functions correctly, 
then set the pot midway between these 
two settings. sc 
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Who said servicing was dying? 


Well, maybe it is but my bench is still full. In 
fact, I have quite a collection of stories this 
month for no less than 10 different models. 
Fortunately, several were short and fairly 


straightforward. 


Ihave a full house this month, start- 
ing with a 1999 Panasonic TC-14S15A 
(MX5 chassis). It was dead and the 
horizontal output transistor Q551 
(2SD2499) was short circuit. A new 
one was fitted but it became extremely 
hot. The horizontal output transformer 
T501 was also replaced and all the 
components around the horizontal 
output stage were checked thoroughly. 
Nothing amiss was found but it was 
still blowing the transistor. 

The only clue was a some ringing 
around the positive horizontal pulse 
on the collector of the horizontal out- 
put transistor. This problem was 
solved only when a sister set. was 
brought in and the two compared. A 
smart pair of eyes noticed that there 
were four ferrite beads fitted on the 
good set — L552 in the emitter, L558 in 
the base and L551 & L557 in the col- 
lector. In the crook set, someone in the 
factory had left out L551 and L552 
and fitted only links. 

The question is, how did it last for 
so long before it reached this stage, 
because the transistor was very hot? 
Anyway, the ferrite beads fixed it quick 
smart and the transistor now runs quite 
cool. 


Another Panasonic 


At about the same time, a similarly 
aged (1999) Panasonic TV set also 
came in with a similar fault; ie, it was 
dead with the horizontal output tran- 
sistor short circuit. This model was a 
more upmarket TAU set, model TX- 
79P100Z with an MD2 chassis, and 
advanced features such as computer 
and DVD inputs (B-Y & R-Y), etc, 
which one might expect at $4700. 
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The cause of the failure was unu- 
sual, as the frequency of the horizon- 
tal drive was far too high. In fact, it 
was double the correct frequency. Sur- 
prisingly, it wasn’t the jungle IC that 
was the culprit. Rather, it was the 
Digibox that had somehow become 
stuck in the 100Hz mode. This mod- 
ule is non-serviceable and was re- 
placed under warranty which fixed 
the problem. 


A mysterious customer 


Mr Armstrong was a rather mysteri- 
ous customer. He was a single man in 
his late thirties and spent a lot of time 
travelling overseas. And he was on 
his way to another overseas trip so 
there was no forwarding address — 
just a mobile telephone number. 

He brought in an Hitachi 5-inch 
LCD/Video Cassette Recorder VT- 
LC50EM (AU) which was completely 
dead. This is a rather nice little toy, 
consisting of a truly portable battery 


Items Covered This Month 


¢ Panasonic TC-14S1SA TV set 
(MX5 chassis) 


e Panasonic TX-79P100Z TV set 
(MD2 chassis) 


¢ Hitachi 5-inch VT-LC50EM (AU) 
¢ Sony KV-XF29M35 TV set 

¢ Panasonic NV-FS90A TV set 

¢ Sony KV-XF29M35 TV set 

¢ Philips 28CE1965 TV set 

¢ Philips 28GR6775/75R TV set 

¢ Sony KV-1415AS TV set 

¢ NEC N-3452 VCR 


operated miniature multi-system TV 
receiver and VHS video system, all in 
a neat 370 x 90 x 220mm case. It was a 
set I had never seen before. 

Mr Armstrong was convinced that 
it was just a fuse or switch and left 
it with me after I had checked the 
external AC adaptor/charger (VM- 
AC600EM) was delivering a healthy 
9.6V DC from a rather frayed cord. 

Iknew immediately that this wasn’t 
going to be simple; it was far too com- 
pact and it would be like a notebook 
computer — all surface mounted com- 
ponents and tricky access. I shot 
around to my mate who is an Hitachi 
agent and borrowed his service manu- 
al(s) — and that’s when I started hav- 
ing second thoughts. 

Maybe I had been too courageous in 
taking on this repair? Mr Armstrong 
had given me the impression that the 
unit was only a few years old and sol 
was rather disillusioned when I found 
out that it was in fact nearly 12 years 
old. 

The first thing I did was to confirm 
that the 2Ah 9.6V nicad battery, VM- 
BP63, was completely shot and that a 
new one was rather expensive and 
obtainable only from Hitachi. 

A tape was also stuck inside but the 
video cassette was unable to eject it or 
even show any signs of life. 

I removed the bottom cover by un- 
doing seven screws to reveal just what 
I had expected — a fair whack of mini- 
ature electronics in a small box. After 
a little careful reconnaissance and surf- 
ing the service manual, I discovered 
that there are two main boards on the 


. left looking from underneath — ie, PC 


boards JAS and TTS — plus a further 
board (SWS) on the right under the 
video deck. The TTS board could be 
unclipped and folded upwards to give 
access to the JAS board below. 

Of course, the boards were double- 
sided with surface-mount components 
— but the thing I noticed most, which 
filled me with fear, was the vast 
number of subminiature electrolytic 
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capacitors, many of which were leak- 
ing electrolyte on all the boards. 

At this stage, all I was intending to 
do was to diagnose the fault(s) so that 
Icould give Mr Armstrong a quote for 
the repair cost. I already had a good 
idea what had happened but I was 
determined to cross a few “t”s and dot 
a few “i”’s. And I needed to know 
where the power came in and where it 
went, which I thought was going to be 
fairly simple. 

It wasn’t. The circuit was very com- 
plex and it took a long time to work 
out that the AC adaptor came in via 
JK1501. The battery came in via PG502 
and the line then went via fuses 
FU1501 and FU501. These are 2A 
picofuses and both had blown. 

The fuses, which look like resis- 
tors, were located some distance away 
from the DC jack and battery input. 
Unfortunately, it was too difficult to 
trace the path, not only because the 
board was double-sided but also be- 
cause the parts were tightly packed. 

Even with the fuses blown, there 
were voltages that could be measured 
at random on all the boards at places 
that were accessible. Unfortunately, 
replacing the fuses had no positive 
effect — the unit was still as dead as a 
doornail. 

Next, I followed one rail from the 
fuses to the TTS board and then to 
another switchmode power supply. 
In the process, I checked a lot of other 
fuses but I was getting nowhere. 

By now, I was feeling rather frus- 
trated. All I had achieved so far was to 
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IL WAS AGREEARLEY SURPRISED 
WHEN HE ACCEPTED 
MY EXPENSWE ESTIMATE ovo 





find two open circuit fuses and deter- 
mine that there was no 5.1V where it 
should have been. Nor was the 9.6V 
reaching pin 11 of IC581, the switch- 
ing regulator. What’s more, there were 
a lot of electrolytic capacitors to re- 
place. 

I then checked some of the IC regu- 
lators that fed the microcontrollers, to 
find they were OK (eg, IC1902 that fed 
1C1901 on the TTS board; and IC906 
to IC901 on the SWS board which 
controls the power-on function). 

By now, I could see that a lot of 
work was needed to replace the 
electros and possibly fix the corroded 
tracks underneath them. Then there 
was the NiCad battery, plus the 
memory back-up lithium battery. Af- 
ter adding 10% GST, I thought it hardly 
worth continuing with what was es- 
sentially a toy. 

Anyway, I had to wait a few months 
before I could finally contact Mr Arm- 
strong, when he resurfaced back in 
Australia. I was agreeably surprised 
when he accepted my expensive esti- 
mate. I guess he is one of those blokes 
who doesn’t have many other inter- 
ests and this was one of the luxuries 
he felt he had to have. 

While waiting for his verdict, I had 
been planning my campaign of attack 
and now I was ready to go. First, I 
removed his jammed video tape by 
unplugging the loading motor (CN904) 
and connecting a 9V battery to it to 
release the tape. 

That done, I concentrated on chang- 
ing the worst of the electrolytic ca- 


pacitors. There were 10 brown elec- 
trolytics, eight of which were 47uF 
16V (C584, C587, C588, C589, C597, 
C1855, C1857 & C1939) and there were 
also two at 100uF (C585 and C586). 
C1855 and C1857 had corroded the 
tracks badly underneath and it took a 
lot of effort to work out which “micro- 
thin” tracks were which. The main 
one was VDET from PG1902-6 to pin 
22 of I1C1901 via R1958 and pin 1 of 
D1901. 

Unfortunately, I wasn’t having much 
luck and still couldn’t get the power 
switch to work - or even get the power- 
on LED to light. 

I have to confess that much of my 
work was done with the unit upside 
down and I was operating the power 
switch by toggling it with my fingers 
under the half-opened LCD screen lid. 
After changing a few more electros, it 
was getting late so I thought I would 
clear the bench and partially reassem- 
ble the unit, ready for the next day. 

That done, I turned the unit over, 
opened the lid fully and was staring at 
it hatefully while I again hopelessly 
pushed the power switch. To my total 
amazement, the whole lot came on — 
even the video system was working. I 
tuned in a channel (when I worked 
out how to do it!) and the picture and 
sound were perfect. 

When I came in the next day, I 
couldn’t help feeling that it had all 
been a mirage — but it was still work- 
ing! 

What I hadn’t realised before was 
that the set would only work when 
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Serviceman’s Log — continued 





BUT THE THING WHICH FILLED me 
WITH FEAR WAS THE MILLIONS OF 
SUBMINIATURE ELECTROLYTIC CAPACITORS 
LEAKING ELECTROLYTE ON ALL THE BOARDS neo 


the screen was fully opened. There is 
another panel switch (S2801) — not 
mentioned in the manual — on the 
LCD board that controls pin 17 of 
1C1901. So I’m no too sure just when 
the set had actually been fixed as I 
worked on it. 

There was no question that the 
screen was fully open at the start and 
the set was definitely “no go” then! 

The problem was that the power 
switch doesn’t just switch the power 
straight on. The power switch (S017, 
FSW board) controls IC1901-18 on the 
TTS board which, if everything is OK, 
will somehow talk to IC901. IC1901- 
61 then “wakes up” Q904 and acti- 
vates IC901-49 on the SWS board. And 
that in turn switches on Q581, Q585, 
Q582 and IC581 on the JAS board 
which then switches on regulator tran- 
sistors Q588-Q591 

Of course, that’s all assuming that 
nothing is wrong and that the protec- 
tion circuits don’t switch on! 

In the future, jobs like this are defi- 
nitely for the birds. 


Seaside problems 
Disasters can happen to everyone 
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and to every type and make of set. Mr 
Byron had one such experience with 
a newish (1999) Sony KV-XF29M35, 
which lived with him ina stylish man- 
sion by the sea. 

I guess one can have too much ofa 
good thing, because the humid salty 
sea breeze plays havoc with anything 
containing metal and electricity. 

Inevitably, his set died prematurely 
and ended up on my bench. The power 
supply was dead and blowing IC601 
(STR-F6656) repeatedly. I checked for 
shorts on the secondary of the chop- 
per transformer and found the hori- 
zontal output transistor, Q511 (2SC- 
4927-01), was short circuit also but 
this didn’t stop the switchmode con- 
trol IC from destroying itself. It was 
only after I had committed the third 
IC to the bin that I woke up to the fact 
that the sensor amplifier, SE-135N 
(IC602), was giving incorrect feedback 
information. 

However, I wasn’t completely out 
of the woods. The picture was ex- 
tremely dark, with no contrast. And 
the horizontal output transformer, 
T503, was looking particularly dodgy, 
as it was hissing and spluttering. 





While a new one was on order, I 
decided to chase the ABL circuit and 
see if there was anything untoward 
there. It turned out to be a fairly in- 
volved circuit but my hunch was cor- 
rect in the end — several surface mount 
components on the A board, including 
Q312 (2SA1162-G), D315 (ISS3565) 
and D316 (a 6.8V zener diode), were 
faulty. This was rather surprising be- 
cause I would have expected Q512 to 
have been destroyed as well but it was 
OK. 

The new horizontal output trans- 
former finally restored the set until 
the next onshore sea breeze. And the 
customer was happy. 


The SAMPO chassis 


The Philips Group has produced 
over 5000 different models of colour 
TV sets in the last 30 years. Almost all 
have been designed and made by the 
company but there are a few that have 
been made outside. 

Two that come to mind are made in 
Taiwan — the SAMPO-1 and SAMPO- 
2 chassis (Models 26CE1991 and 28CE- 
1965). Anyway, Mr Tennant phoned 
for a home service call on his Philips 
set, a 28CE1965, complaining that 
when it was cold it was hard to start. 
And he was convinced that it was the 
on/off switch. Well, of course — if it 
isn’t the fuse, the switch or the tube — 
it can’t be anything else! 

When I arrived, he had the set on 
and so it was switching on and off 
perfectly every time. I just couldn’t 
accept that the switch was faulty only 
when it was cold, so I told him that I 
suspected the power supply and prob- 
ably the electrolytic capacitors in it 
and that it would have to go to the 
workshop. 

Back at the workshop with the back 
off, I could see the set was very well 
made and that it used a Toshiba IC 
chip set. There is no master power 
switch — the set is controlled by a 
subminiature push switch going to a 
microprocessor and then a relay. 

I found and replaced capacitors 
C713, C714, C717, C735 in the power 
supply which were dried out. I then 
put it back into operation and left it to 
soak test on the bench but with back 
off just in case I had to do any further 
work. After a few days, it was still 
working correctly and so I put the 
back on. 

However, with the back on, I found 
it difficult to turn the set off with the 
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remote control. I didn’t discover this 
until it had run all day and it was time 
to turn it off, so I wondered whether 
this new problem might be caused by 
additional heat affecting something. I 
tried it for another day, before open- 
ing it again. And with the back off, I 
couldn’t fault it, so I was even more 
suspicious of the heat factor and re- 
placed even more capacitors — C740, 
C741, C744 & C745 — in the auxiliary 
power supply for the relay and micro- 
processor. 

Well, I still couldn’t fault it with the 
back off but once back in its case, the 
set intermittently wouldn’t switch off 
with the remote control, even when it 
was cold. However, it did respond to 
the switch on the set. 

Consistent with my old age, it took 
a while for the cause to sink in. The 
chassis slides in from the back, on 
plastic rails, until the escutcheon 
mounted pushbutton controls just 
touch the push switches. However, 
the combination of the chassis being 
pushed too far forward and a slightly 
distorted power knob meant that the 
microswitch was permanently switch- 
ed on. So, when the remote control 
was used, it could only mute the sound 
but not turn the relay off. However, 
when the switch itself was pressed, it 
released itself properly. 

So Mr Tennant was right; or at least 
partially — there was a problem with 
the switch assembly. 


Another Philips 


I had a Philips 28GR6775/75R 
G110-S chassis in for repair at about 
the same time. This model was very 
popular in Australia and there are a 
lot of them about. 

Mr Brady brought this one in and, 
originally, it had intermittent vertical 
deflection and linearity but the fault 


was now permanent. 

I replaced capacitors C2813 and 
C8214 (both 1500uF 40V electrolyt- 
ics), which were leaking badly and 
thought that that would fix it. How- 
ever, before replacing them, I had to 
clean off the excess electrolyte on the 
board. It had even leaked underneath 
the chassis but no visual damage to 
anything was apparent. Unfortunately, 
having done all this, the fault was still 
there. 

I measured everything in sight with 
the ohmmeter but could find nothing 
wrong. I then spotted a surface mount 
component link (4815) under C2813 
and C2814. This had 000 printed on 
it, denoting zero ohms, and connects 
C2813 and C2814 together. 

Anyway, when I measured this, it 
did indeed measure zero ohms but 
when I hit it with freezer, while the 
set was on, the vertical timebase be- 
gan to scan. I felt that it was telling 
lies and linked it out with a fair 
dinkum wire link. This fixed the fault 
completely and when I measured the 
surface-mount link again, I found it 
was high resistance. 

I can only assume that the corro- 
sion from the electrolyte had dam- 
aged it in a manner such that it failed 
under load. 


Dark NEC 


A Thai-built NEC portable 34cm 
remote control TV set was brought 
with a dull dark picture. It was an N- 
3452 model with PWT-101A chassis. 

The voltage on TP91 was only 85V 
when on but shot up to 143V on stand- 
by. It should have been 116.5V so 
something was very wrong. The power 
supply uses an STK 730-80 (IC601) 
and I noticed that it raised the voltage 
when hit with freezer. 

The voltage input across capacitor 
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C604 was a very healthy 320V. 

Ithen started looking for any electros 
in the primary or control section of 
the power supply and at first didn’t 
see any. But then I spied C610 (10nF, 
50V) on the circuit although I couldn’t 
see it on the board. I finally found it 
tucked up tight behind IC601 and re- 
placed it. 

This was indeed lucky as it was the 
culprit and not the expensive IC I was 
about to order and replace. 


A crook guess 


I don’t appear to be very good at 
guessing which jobs look easy and 
which don’t. Mrs Lyon’s Sony KV- 
1415AS (SCC-F35A, G3E chassis) had 
a very small dark picture and for all 
the world it looked like the main HT 
was low, which would be relatively 
easy to repair. 

However, after I had taken the back 
off, [measured the HT and it was spot 
on at 115V, on the cathode of D608. So 
my main theory was quickly dissolved. 

I moved to my fall-back position — 
when in doubt, measure all the power 
rails. This I did, and realised fairly 
quickly that all the secondaries of the 
horizontal output transformer were 
low and the EHT was down to about 
15kV. There are three main voltages 
from the transformer: 200V for the 
CRT video outputs, 26V for the verti- 
cal output and 15V for all the ancil- 
lary circuits. I started with the latter 
by disconnecting the output of IC851, 
a 9V IC regulator, to see if the rail 
would come up when the load was 
removed. 

I was back on track again! Discon- 
necting the 9V rail brought all the 
secondaries up to normal — but what 
was loading it? There were no shorts 
on the 9V rail but when it was recon- 
nected, the 9V dropped to 6V. 
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THIS WAS REALLY ONE OF THOSE 
SETS THAT WASN'T WORTH FIXINGooe 


Unfortunately for me, the 9V rail 
goes everywhere in the set. So in the 
absence of any other brainwave, there 
was nothing for it but to progressively 
disconnect the devices being fed by 
the 9V rail and keep track of its value. 

Much later, I found that desoldering 
the links to Q851 (2SA1162), a sur- 
face-mount PNP regulator, made a sig- 
nificant difference, even though the 
device itself was perfectly OK. I then 
found that disconnecting diode D251 
(ISS119) in series with the collector of 
this transistor restored everything. 

That surprised me, as both these 
devices are minute and yet were hold- 
ing this rail down by one third! I meas- 
ured D251 to find it too was perfect — 
so where to now? D251 fed the bases 
of the two transistors, Q251 and Q252, 
which apply audio muting to IC251 
(the audio output IC). 

Once again, I had to disconnect com- 
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ponents to find out where the current 
was going. I desoldered Q251 and 


‘Q252 in turn but found that it was 


D250, another ISS119, that was caus- 
ing the problem. It was leaky and re- 
placing it fixed the set completely. 

So what was the significance of 
D250? As already stated, its cathode 
(along with D251) fed the two muting 
transistors. The anode goes to the emit- 
ter of Q2004, which is in the power 
on/standby circuit and feeds horizon- 
tal drive transistor Q801 via R057 
(1kQ). 

Not being a circuit designer, my 
hypothesis is that a leaky diode re- 
duced the drive to the horizontal out- 
put stage. And it was this that was 
causing the low output rather than a 
current overload problem. 

It was an interesting case but 
unfinancial as far as I was concerned. 
Mrs Lyons’ set had been fixed at a 












significant discount but she still 
thought it was too expensive! 


Panasonic VCR 


With the low cost of VCRs, I am 
getting less and less to repair, the ex- 
ception being the more expensive hifi 
and SVHS machines. Recently, [hada 
Panasonic NV-FS90A with no TV re- 
ception — the tape would play OK and 
all the other functions were fine. 

Unlike most similarly dated SVHS 
machines from Panasonic, this model 
selected AV via the program selector 
in sequential order, or it could be se- 
lected on the remote control. Other 
models have a switch on the front 
panel offering Tuner, Simulcast or 
Auxiliary inputs. 

This set was stuck in the AV mode 
and wouldn’t switch to TV at all. I 
took a long time studying the service 
manual and in the course of tracing 
the circuit, discovered that C1003, the 
memory back-up capacitor, had leaked 
electrolyte onto the main board, cor- 
roding at least three tracks. 

I thought that linking the broken 
tracks would fix the problem but it 
wasn’t to be. The critical point was 
pin 4 of the microprocessor (IC6001, 
MN188166VDU) which should have 
5V on it for the TV function. 

It took a long time to realise that the 
corroded tracks were not the only prob- 
lem. IC6001 itself was also faulty but 
only on pin 4. But why had such a 
complex microprocessor failed only 
on one pin. The reason, I suspect, was 
because the electrolyte from the leak- 
ing capacitor had shorted the nearby 
-20V to pin 4. 

I worked out a fix by shorting 
Q607’s base and collector, to hold this 
rail at 5V. But this fix was incomplete 
— it fixed the TV problem but only at 
the expense of the AV function. 

Basically, of course, the answer was 
to replace IC6001. But I hesitated. It 
was a large and fairly expensive unit 
and, with labour costs, would make a 
costly exercise. And I sensed that the 
customer was worried about further 
costs. As an alternative, I suggested 
that I could fit-a toggle switch so that 
he could switch between the AV and 
TV inputs. However, he ultimately 
decided that he really had no further 
use of the AV inputs and that a switch 
would look out of place. 

So we left it at that. The customer 
was happy and I was happy. What 
more could one want? sc 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from __ 
readers are welcome and will be paid for at standard rates. 


Solar battery protector prevents 


excessive discharge 


This circuit prevents the battery 
in a solar lighting system from be- 
ing excessively discharged. It’s for 
small systems with less than 100W 
of lighting, such as several fluores- 
cent lights, although with a higher 
rated Mosfet at the output, it could 
switch larger loads. 

The circuit has two comparators 
based on an LM393 dual op amp. 
One monitors the ambient light so 
that lamps cannot be turned on dur- 
ing the day. The second monitors 
the battery voltage, to prevent it 
from being excessively discharged. 

IC1b monitors the ambient light 
by virtue of the light dependent 
resistor connected to its non-invert- 


Radio controlled 
electronic flash 


A radio controlled electronic flash 
is a useful item in any photographer’s 
kit. Professionals use them all the time. 
For example, a wedding photographer 
would put one behind the bride to 
back-light her gown and veil. You 
don’t want wires showing in a shot 
like that. 
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ing input. When exposed to light, 
the resistance of the LDR is low 
and so the output at pin 7 is low. 

IC1a monitors the battery voltage 
via a voltage divider connected to 
its non-inverting input. Its invert- 
ing input is connected to a refer- 
ence voltage provided by ZD1. Trim- 
pot VR1 is set so that when the 
battery is charged, the output at 
pin 1 is high and so Mosfet Q1 
turns on to operate the lights. 

The two comparator outputs are 
connected together in OR gate fash- 
ion, which is permissible because 
they are open-collector outputs. 
Therefore, if either comparator out- 
put is low (ie, the internal output 





To build this control you will need 
an old R/C car (the simplest sort) in 
which the car runs in reverse at switch- 
on and goes ahead only when the 
remote is operated. They can be picked 
up cheaply as school fetes and garage 
sales. A typical car will run from 3V 
(two cells) and use 9V in the transmit- 
ter. 

Before proceeding, make sure that 
the electronics in the car are operat- 


transistor is on) 
then the Mosfet 
(Q1) is prevent- 
ed from turning 
on. 

In practice, 
VR1 would be 
set to turn off 
the Mosfet if 
the battery 
voltage falls 
below 12V. 

The suggested LDR is a NORP12, 
a weather resistant type available 
from Farnell Electronic Compo- 
nents Pty Ltd. 

Michael Moore, 

Beecroft, NSW. 





ing. It doesn’t matter if the wheels are 
broken or the motor is dead. You need 
to gain access to the leads to the mo- 
tor. Normally (ie, without the remote 
operating), one is positive with re- 
spect to the other. Label them accord- 
ingly. On pressing the remote button, 
the polarity of the motor leads should 

swap. 
You will also need a flash exten- 
continued on page 46 
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Fig. 


Radio controlled electronic 
flash: continued from page 45 


sion cord you can cut into two sec- 
tions. 

At the transmitter, the camera end 
of the extension cord is fed into the 
case and soldered to the control but- 


Luminescent 
generator 


When spun rapidly between the 
fingers, a bipolar stepper motor will 
generate around 10VAC. If this is 
stepped up with a small 240V to 6- 
0-6V transformer in reverse (with 
series connected secondaries), a 
small bipolar stepper motor is ca- 
pable of powering a standard 5cm 
by 6cm luminescent sheet at full 
brightness. These are designed to 
be powered from 20V to 200VAC 
(typically 115VAC), producing 1.5 
candelas of light — which will dimly 
light the average room, or adequat- 
ely light a camp table. They are 
manufactured by Seikosha (RS 
Components Cat. 267-8726). 
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ton contacts, as shown in Fig.1. The 
contacts are in series with the battery 
supply, so if you don’t want to open 
the transmitter, just cut one of the 
battery leads and connect the flash 
extension cord into the gap so cre- 
ated. 

You will then need to tape down 


12V BIPOLAR 
STEPPER MOTOR 


RED BLUE 


The transformer should be a 
small one (around 100mA or so), 
otherwise efficiency is compro- 
mised. The wires of the motor’s 
two phases are usually paired white 
& yellow and red & blue. Just one of 
these phases is employed in the 
circuit. If a small bipolar stepper 


the remote button so that it is perma- 
nently operated (ie, closed). 

All that needs to be done at the 
receiver end is to connect the nor- 
mally negative motor lead to the gate 
circuit of an SCR, as shown in Fig.2, 
while the normally positive lead goes 
to the cathode of the SCR. Now, when 
the transmitter is operated by the cam- 
era’s contacts, the lead polarity is 
reversed and the SCR acts as a switch 
to fire a portable electronic flash via 
the other half of the flash extension 
cord. 

The transmitter can be attached to 
the camera via a flash bracket or a 
screw into the tripod socket, depend- 
ing on what is the most convenient 
arrangement. 

The added components in the re- 
ceiver can be mounted on Veroboard 
and housed in the space where the 
electric motor was. If appearance is a 
primary consideration, the receiver 
and the added components could be 
mounted in a standard jiffy box. 

Finally, a note of caution: when 
connecting the flash end half of the 
extension cord to the SCR, make sure 
that it is the positive wire which goes 
to the anode of the SCR. Flash cords 
do not always have the centre wire 
connected to the centre pin of the 
plug. The centre pin of the lead on the 
flash unit will be positive and this 
must connect to the anode of the SCR 
via the lead connected to the R/C re- 
ceiver. 

A. J. Lowe, 

Bardon, Qld. ($40) 


50 x 60mm 
ELECTROLUMINESCENT 
SHEET 


motor from a discarded 3.5-inch 
disk drive is used, the Lumines- 
cent Generator may be built into a 
very small enclosure. To sustain 
rapid, smooth spinning of the mo- 
tor, a geared handle may be added. 

Thomas Scarborough, 

Cape Town, SA. ($30) 
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1N4148 






+ ORIT1111 (RS COMPONENTS 217-0448) *CHANGE L1 TO 100uH FOR LT1111 





Neon flasher runs from —°f three 1N4148 diodes and associ- 
3V supply ated .022uF capacitors. The 3.3MQ 


resistor and the 0.68uF capacitor set 
A neon indicator typically requires _ the flashing rate to about once every 
at least 70V to fire it and normally two seconds. 
would not be contemplated in a bat- The average DC level from the di- 
tery circuit. However, this little switch- - ode pump is set to about 95V by the 
mode circuit from the Linear Tech- 100MQ feedback resistor to pin 8. 
nology website (www.linear-tech.com) The circuit could also use an LT1111 
steps up the 3V battery supply to (RS Components Cat 217-0448) which 
around 95V or so, todriveaneon with wouldrunat about 20kHz so L1 could 
ease. be reduced to 100uH and use a pow- 
The circuit has two parts: IC1 oper- __dered iron toroid core from Neosid or 
ating as step-up converter at around Jaycar. 





75kHz and a diode pump, consisting SILICON CHIP. 
Isolation for PC ov Te 
boards in cars aM 








These two mounting methods 
were devised to protect PC boards 
from vibration when installed in 
the engine compartment of a car. 
They could also be used in other (DIECAST BOX) 
applications where vibration is a 
problem. 

Method 1 involves rigidly 
mounting the PC board inside a 
diecast box and then mounting 
the box itself to provide vibration 
isolation. As shown, small grom- 
mets are installed in suitably sized 
holes in the sides of the box. The 
box is then secured to angle 
mounting brackets using M4 
screws, washers and nylock nuts. 

Method 2 involves mounting 
the diecast case onto the chassis 





xe 





ERT 





3 


¥ 





RETA 


(DIECAST LID) 
of the car and then mounting the ¢ 03 
PC board as shown, using M3 
screws, grommets, hollow spacers METHOD 2 M3 SCREW 
and nylock nuts. In this case, the 
grommets are fitted into suitably sized If there is not enough space on the 


holes in the PC board itself. Once the _ board to fit the grommets, then Method 
nuts are tightened, the PC board 1 is the way to do it. 

should be able to move slightly, rela- David Boyes, 

tive to the box. Gordon, ACT. ($35) 
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The Tiger 
comes to 
Australia 






The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, I?C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal 1/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 






















TIG505 Single Board 


Computer 
The TIG505 is 
an Australian 
SBC using the 
TCN1/4 or 
TCN4/4 Tiger 
processor with 
512K FLASH 
and 128/512K RAM. It has 50 1/0 lines, 2 
RS232/485 ports, SPI, RTC, LCD, 4 ADC, 4 (opt.) 
DAC, and DataFLASH memory expansion. 
Various Xilinx FPGAs can add 3x 32bit quad shaft 
encoder, X10 or counter/timer functions. See 
www site for data. 


$330 PC-PROM Programmer 



















This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Lid 
178 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 8762 3588, Fax 03 9762 5488 
www.jedmicro.com.au 
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This handy bench power supply has no 
expensive meters and offers six fixed dual- 
polarity supply voltages: +3V, +5V, +6V, +9V, 
+12V and +15V DC. And for added flexibility, 
you can use any of the first three outputs and 
any of the second three at the same time. 


By JIM ROWE 


plies with voltage and current 
meters are great for checking 
circuits that operate from odd-ball 
voltages. They’re also essential for 
checking the voltage range over which 
a circuit operates correctly. However, 
for a lot of work, they can represent 
overkill. 
Some of the bells and whistles on a 
typical supply can even be a draw- 
back, when you’re simply trying out 


F ULLY VARIABLE DC bench sup- 
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an idea for a circuit that must work 
from a bog-standard supply rail. For 
example, on many low-cost bench sup- 
plies, the meters are either too small 
or too inaccurate to allow you to prop- 
erly check that the output is set within 
tolerance. So you generally have to 
reach for your DMM and check the 
voltages anyway, before even connect- 
ing the supply to your circuit. 

There can also be a problem when 
it comes to trying out a circuit that 





needs multiple supply rails. Most 
bench supplies have two outputs at 
most and even these are generally bal- 
anced — ie, the positive and negative 
outputs closely track each other. That’s 
great when you do want balanced sup- 
ply rails but not so useful if you want 
say +12V and -5V. In that case, you 
generally need a second supply alto- 
gether. 

In fact, if you need three rails — say 
+5V, -5V and +12V — there’s usually 
no option but to use a second supply. 
And if you need a fourth rail, you 
might well have to use either a third 
supply or at the very least, two differ- 
ent balanced twin supplies. 

All of which demonstrates the truth 
of that old saying in electronics: “you 
can never have too many power sup- 
plies!” 


Multiple fixed outputs 


For a lot of day-to-day bench work, 
what would be really handy is a small 
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supply with four outputs — especially 
if these outputs could be easily switch- 
ed to select commonly used fixed volt- 
ages. Such a supply wouldn’t need 
any voltmeters, because of the fixed 
outputs, and for a lot of work it 
wouldn’t need current. metering ei- 
ther. And none of the outputs would 
need to have a high current/power 
rating, since most bench work now 
involves very low power circuitry. 

This line of thinking culminated in 
the compact, low-cost four-in-one 
bench supply described in the Janu- 
ary 1998 issue of “Electronics Aus- 
tralia”. It was a very handy little sup- 
ply and quite popular too but it did 
turn out to have a few shortcomings. 
For example, it had a choice of only 
four output voltages: +5V and +12V. 
Obviously, there are situations where 
other voltages are required. 

The other “shortcoming” was that 
it was not suitable for beginners, be- 
cause of the transformer and mains 
wiring inside the case. 

The idea behind this new design 
has been to come up with a supply 
that’s not only more flexible than the 
1998 version but easier and safer to 
build as well. It still offers only four 
output voltages at once (two bipolar 
pairs) but these can now each be 
switched between three pairs of volt- 
ages. You can have either +3V, +5V or 
+6V from one set of outputs and either 
+9V, +12V or +15V from the other set. 

Despite this extra flexibility it’s even 
easier to build than before, because all 
of the internal wiring is on two PC 
boards which connect directly to- 
gether. There’s really no off-board wir- 
ing at all. 

There are no safety worries for be- 
ginners either, because the supply gets 
all its power at very low voltage from 
an external 9V/1A AC plugpack. The 
highest voltages anywhere inside the 
case are only 9VAC and 27V DC. 

Like the earlier design though, it 
won't deliver really high currents. You 
can draw up to about 750m<A at +3V, 
550mA at +5V, 450mA at +6V, 600mA 
at +9V, 500mA at +12V and 350mA at 
+15V. This is for each output used 
singly of course but the figures don’t 
“droop” too rapidly when multiple 
outputs are in use — the main limita- 
tion is the regulation of the AC 
plugpack. 

Fig.1 shows the performance de- 
tails in graphical form (see also the 
accompanying specifications panel). 
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Fig.1: this graph shows the output current capabilities (blue) for the various 
fixed voltage outputs. The ripple performance is also plotted (green). 


As you can see, it still has enough 
“grunt” for most experimental bench 
work. So although it deliberately lacks 
a lot of the traditional bells and whis- 
tles,-it’s still a surprisingly practical 
unit. The outputs are overload and 
short-circuit protected and the output 
terminals are spaced on standard 
19mm centres to allow the use of dual 
banana plugs if desired. 


The circuit 


Refer now to Fig.2 for the circuit 
details. It may seem a bit daunting at 
first glance but it’s really very straight- 
forward. 


First, there are four simple rectifier 
and filter circuits producing raw DC 
rails from the 9V AC delivered from 
the plugpack. Each rectifier then drives 
an adjustable 3-terminal regulator with 
a switch to select one of three regu- 
lated output voltages. It’s mainly the 
plugpack which sets the unit’s total 
power rating of around 9W (9V x 1A). 

The two low-voltage rectifiers are 
standard half-wave circuits, each 
based on a single 1N5404 power di- 
ode (D1 & D2) feeding a pair of 2200uF 
filter capacitors. These rectifiers pro- 
duce about +13V of unregulated DC 
under no-load conditions, drooping 










voltage outputs (VB), as follows: 


Power supply: 9VAC 1A plugpack 





Outputs: 2 x dual-polarity pairs (VA & VB) plus two common terminals. 

Output Voltages: 3 x dual polarity low-voltage outputs (VA); 3 x dual-polarity high- 
(1) Low-voltage switch (VA): +3V @ 750mA; +5V @ 550mA; & +6V @ 450mA 
(2) High-voltage switch (VB): +9V @ 600mA; +12V @ 500mA; & +15V @ 350mA 


Overload and power indication: 4 x 3mm LEDs 
Load switching: independent toggle switches for each output pair 
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down to lower voltages as current is 
drawn. The 1N5404 diodes have a 
current rating of 3A continuous and 
200A peak, so they should be virtu- 
ally “unbreakable” here. 

For the higher voltage outputs, we 


Parts List 


slack, 2 green) 
iniature toggle 
s ve $2) 


a Bs PC seminal pins, ap 
diameter round type 
220 ir 


4 ma x 12mm round head — 
miporins screws 
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use half-wave voltage doubling recti- 
fiers, each with a 2200uF series ca- 
pacitor, a pair of 1N5404 power di- 
odes (D3 & D4 and D5 & D6) and a pair 
of 1000uF filter capacitors. These rec- 
tifiers produce about +27V of unregu- 
lated DC under no-load conditions, 
which again droops as current is 
drawn. 

By the way, the relatively poor regu- 
lation of the half-wave rectifiers 
doesn’t pose a problem. In fact, it helps 
keep the power dissipation of the regu- 
lators down to an acceptable level, by 
lowering the voltage across the regu- 
lators at higher load currents. 

The maximum power dissipated by 
any of the regulators is 3.5W, which is 
reached by the high-voltage regula- 
tors when delivering +9V at 400- 
450mA. This is acceptable because 
the regulators are all mounted on a 
reasonably good heatsink (the rear 
panel) and have inbuilt thermal over- 
load protection anyway. If they do get 
too hot, they automatically shut down 
for a while to cool off. 

As shown on Fig.2, the positive 3- 
terminal regulators are LM317T de- 
vices while the negative regulators are 
LM337Ts. Both of these regulator ICs 
are capable of handling up to 1.5A of 
current so, like the rectifier diodes, 
they’re being used quite conservatively 
here. 

The regulator circuits all use virtu- 
ally the same configuration. This is 
because the LM317 and LM337 regu- 
lators work in the same way, acting to 
maintain a fixed voltage across the 
resistor connected between their “out- 
put” and “adjust’ terminals (240Q for 
the positive regulators and 120Q for 
the negative regulators). 

In each case, the regulator keeps the 
voltage across these resistors fixed at 
1.25V. 

Because virtually all of the current 
through these resistors comes from 
the output terminal and almost no 
current flows in or out of the adjust 
terminal, virtually the same current 
flows in any resistance we connect 
between the adjust terminal and 
ground. So we are able to set the ac- 
tual output voltage of the regulator by 
adjusting this lower resistance value, 
to set up a “bootstrap” voltage drop 
that’s equal to the desired output volt- 
age less the 1.25V that’s maintained 
across the upper resistor. 

For example, in the low-voltage 
positive regulator (REG1), the series 





470Q and 4300 resistors give a total of 
9009, which produces +4.75V be- 
tween the adjust pin and ground. As a 
result, the regulator’s output is +6.0V 
(4.75 + 1.25) when these resistors are 
in circuit alone. Similarly, for REG2, 
the 1.5kQ and 1.1kQ resistors alone 
give an output of +15V, while the 270Q 
and 180Q resistors in the REG3 circuit 
give an output of -6V, and so on. 

To set the two lower output volt- 
ages for each regulator, we simply 
switch in additional shunt resistors 
across these lower resistors, to reduce 
their value and hence the voltage drop. 

For example, in the REG1 circuit, 
we switch in a 3.3kQ resistor to lower 
the regulator’s output voltage to +5V, 
or the parallel 2.2kQ and 680Q resis- 
tors to bring it down to +3V. Exactly 
the same arrangement is used for the 
other three regulators. 

Note that the two low-voltage regu- 
lator outputs-(REG1 & REG3) are set 
using switches S3a & S3b, while the 
high-voltage regulator outputs (REG2 
& REG4) are set using S4a & S4b — ie, 
each pair of outputs is tied together. 
As aresult, S3 and S4 are respectively 
marked “VA SELECT” and “VB SE- 
LECT” on the front panel, to ensure 
easy operation. 

In addition, load switches Sla & 
S1b allow you to switch the two low 
voltage outputs together, while S2a & 
S2b perform the same role for the two 
high-voltage outputs. These switches 
are miniature toggle types and are po- 
sitioned quite close to each other on 
the front panel. So with a little dexter- 
ity, it’s quite easy to switch all four 
outputs on or off within a few millisec- 
onds of each other. 

As shown in Fig.2, each regulator 
has a 100uF filter capacitor across its 
output and a 10uF capacitor from its 
adjust pin to ground to provide addi- 
tional filtering. There are also reverse- 
biased diodes connected between each 
regulator’s output and input (D7, D9, 
D11 & D13) and between the output 
and adjust terminals (D8, D10, D12 & 
D14). 


Fig.2 (facing page): the circuit uses 
four simple rectifier and filter circuits 
to produce raw DC rails from the 9V 
AC delivered from the plugpack. Each 
rectifier then drives an adjustable 3- 
terminal regulator to derive the fixed 
output voltages. 


www.siliconchip.com.au 








CON] 
9V RMS AC 


FROM 
PLUG PACK 


www.siliconchip.com.au 





+27V APPROX 


+13V APPROX 


-13V APPROX 


-27V APPROX 


DI-Dé: 1N5404 





D7-D14: 1N4004 
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Fig.3: install the parts on the main PC board as shown in this diagram. Note, 
however, that REG1-REG4 are not installed directly on the board - instead, you 
have to install PC stakes at each of their lead positions and the regulators are 
then later soldered to these stakes (after mounting them on the rear panel). 


The “upper” diodes are included to 
protect the regulators against damage 
if the outputs are accidentally con- 
nected to a voltage higher than that 
across their input filter capacitors. This 
can happen, for example, if you turn 
off the power to the supply’s plugpack 
and then suddenly turn on one of the 
two load switches, thus connecting 
its regulator outputs to charged by- 
pass capacitors in an external circuit. 
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The “lower” diodes similarly pro- 
tect the regulators from damage due to 
any charge remaining in the 10ynF fil- 
ter capacitors when the AC input 
power is removed. 

To save costs and keep the circuitry 
as simple as possible, there’s no cur- 
rent monitoring or limiting, apart from 
that provided inside the regulator 
chips themselves. However, each of 
the four outputs has a simple LED 


SOOT AO 





status indicator, based on LEDs 1-4 
and their series resistors. This means 
that should one of the regulators be- 
gin to shut down in response to an 
overload, that output’s LED will be- 
come dim —so you'll at least be warned 
of an overload situation. That’s the 
cue to hit the appropriate switch and 
investigate the cause of the overload! 

This simple system works quite well 
in practice, despite its low cost. 


Construction 


The complete supply is housed ina 
standard plastic instrument case meas- 
uring 160 x 155 x 65mm. Inside the 
case, everything is mounted on two 
compact PC boards which solder to- 
gether at right angles: a main board 
which is mounted horizontally in the 
lower half of the case and a switch/ 
output terminal board which mounts 
vertically behind the front panel. 

The main board is coded 04104021 
(119 x 124mm) and carries all the 
components used in the rectifiers. The 
four 3-terminal regulators also mount 
along its rear edge, so they can be 
bolted to the rear panel which acts as 
the heatsink (the usual plastic rear 
panel is replaced by a 2mm-thick alu- 
minium plate). Also on this board are 
the basic components used in each 
regulator circuit and the power sup- 
ply AC input connector (CON1). 

The vertical PC board is coded 
04104022) (134 x 48mm) and sup- 
ports mainly the front-panel compo- 
nents: ie, voltage selector switches S3 
& S4, load switches S1 & S2, the six 
output terminals and the four indica- 
tor LEDs. Also on this board are the 
LED series resistors and the voltage 
selection resistors switched into the 
regulator circuits by S3 & S4. 

The connections between the two 
boards are made via 11 PC terminal 
pins, which solder to circular pads 
near the bottom of the vertical board 


Fig.4: this is the parts layout 
for the vertical PC board. 
Refer to the text for the 
details on mounting rotary 
switches S3 & S4. Eleven PC 
stakes have to be soldered 
to the otherwise vacant 
pads along the bottom of the 
board. These are installed 
from the copper side and 
connect to matching pads 
on the main PC board (see 
Fig.5). 
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Here’s what the completed assembly looks like before it’s installed in the case. 
We sandwiched two 1mm-thick aluminium panels together to make up the rear- 
panel heatsink but you can use a single 2mm-thick panel. 


and to rectangular pads along the front 
edge of the main board. As well as 
making the connections, these pins 
also hold the two boards together at 
90°. 


Putting it together 


Assembling the supply is easy, par- 
ticularly if you tackle it in the follow- 
ing order. 

First, inspect both PC boards and 
make sure they’ve been trimmed to 
the correct sizes and that there are no 
solder bridges between tracks. This 
done, begin the main board assembly 
(Fig.3) by fitting three PC terminal 
pins to each regulator position along 
the rear edge — ie, 12 pins in all. 

Next, fit the 2.6mm power connec- 
tor CON1 to the board, followed by 
the eight wire links. Note that most of 
the links can be made using bare 
tinned copper wire (eg, component 
lead offcuts) but the two longest links 
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should be made using insulated 
hookup wire. 

With the links in place, you can 
then fit the resistors, 1N4004 diodes 
and finally the larger 1N5404 power 
diodes. Make sure the diodes are all 
fitted with the correct polarity, as 
shown in the overlay diagram, and be 
sure to fit the correct diode in each 
location. 

Once the diodes are fitted you can 
fit the electrolytic capacitors, again 
taking care with their polarity. Your 
main board should then be complete 
and you can put it aside while you 
work on the second board. 

Begin the assembly of this board 
(Fig.4) by checking that the holes have 
been drilled to the correct sizes to 
accept the larger items, such as the 
rear of the output terminals and the 
rotary switch connection lugs. That 
done, fit all of the resistors, again us- 
ing the overlay diagram as a guide. 


The only other items to fit to the 
board at this stage are the two rotary 
switches but first you have to trim 
their control shafts to about 10mm 
from the threaded mounting ferrule. 
That done, rotate each switch shaft 
fully anticlockwise, remove its lock- 
ing nut and star washer, and move the 
indexing collar three positions anti- 
clockwise. Finally, replace the star 
washers and mounting nuts to lock 
the collars down. 

Each switch should now operate 
over three positions (instead of six). 

You might also want to file a “flat” 
on each switch shaft (if one isn’t al- 
ready present), to help prevent the 
knobs from working loose later. The 
flat should be diametrically opposite 
the switch locating spigot, when the 
rotor is in its centre position 

After the shafts have been trimmed 
and given flats, both switches can be 
fitted to the board, with their locating 
spigots directly above the shafts (see 
Fig.4). You may need to straighten 
their lugs a little, to allow them to 
mate with all of the board holes cor- 
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Fig.5: this cross-section diagram shows how the 3-terminal regulators are 
attached to the rear panel (using TO-220 insulating kits) and their leads bent so 
that they can be soldered to the matching PC stakes on the PC board. The 
diagram also shows how the two PC boards are connected together. 


rectly. That done, solder all the lugs to 
the board’s copper pads, with the 
switch body in contact with the front 
of the board. 

The next step is to fit the four LEDs 
in their correct positions, as shown in 
Fig.4. Just tack-solder one lead of each 
LED at this stage and DON’T cut any 
of their leads short — they’re just being 
positioned for final mounting later. 
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Take care to ensure that the LEDs are 
correctly oriented — the anode lead is 
the longer of the two (see Fig.2). 
Before you can proceed any further 
with this board, you have to prepare 
the front panel (that’s because they 
combine to form an integrated assem- 
bly). So the next step is to drill and/or 
ream the holes in the front panel, us- 
ing a copy of the artwork as a tem- 


4-Band Code (1%) 

white brown red brown 
green blue red brown 
yellow violet red brown 
orange blue red brown 
orange orange red brown 
red yellow red brown 

red red red brown 

brown green red brown 
brown red red brown 
brown brown red brown 
violet green brown brown 
blue grey brown brown 
green blue brown brown 
green brown brown brown 
yellow violet brown brown 
yellow orange brown brown 
orange orange brown brown 
red violet brown brown 
red yellow brown brown 
brown grey brown brown 
brown red brown brown 


plate. It’s also a good idea to file the 
holes for the output terminals with 
“flats” on each side as suggested by 
the artwork, to prevent them rotating 
and working loose later. 

You may also want to provide small 
“blind” holes above the main mount- 
ing holes for switches S3 and S4, to 
accept the switch locating spigots. 

Check also that the holes for the 
3mm LEDs will in fact accept the LED 
bodies without too much force. The 
ideal hole size is where the LED will 
just fit snugly, without being loose. 

The adhesive label can now be at- 
tached to the front panel and the holes 
cut out using a sharp utility knife. 
This done, mount the toggle switches 
and output terminals. The switches 
should be fitted with the nuts adjusted 
so that the switch bodies are reason- 
ably close to the panel, with the 
threaded ferrules protruding 1.5mm 
or so beyond the front nuts (this is to 
facilitate board mounting later on). 
The green terminals are fitted in the 
two centre “Common” positions, with 
the black terminals for the negative 
outputs and the red terminals for the 
positive outputs. 

If your toggle switches are fitted 
with standard “solder lug” terminals 
instead of PC terminals pins, now is 
the time to fit short lengths (say 20mm) 
of tinned copper wire to the top four 


5-Band Code (1%) 

white brown black brown brown 
green blue black brown brown 
yellow violet black brown brown 
orange blue black brown brown 
orange orange black brown brown 
red yellow black brown brown 
red red black brown brown 
brown green black brown brown 
brown red black brown brown 
brown brown black brown brown 
violet green black black brown 
blue grey black black brown 
green blue black black brown 
green brown black black brown 
yellow violet black black brown 
yellow orange black black brown 
orange orange black black brown 
red violet black black brown 

red yellow black black brown 
brown grey black black brown 
brown red black black brown 
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This close-up view of the rear panel shows how the four 3-terminal regulators 
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are mounted. Note that the regulators must all be electrically isolated from the 
rear panel using TO-220 insulating kits (see Fig.5). They are connected into 
circuit by soldering their leads to matching PC stakes on the main PC board. 


lugs of each, pointing directly back- 
wards along the lug axis but with a 
small loop around the side of each lug 
before soldering — to make sure it can’t 
drop off when you later solder it to the 
PC board pad. 

You should now be ready to mate 
the front panel and the vertical PC 
board together. This involves pushing 
the rotary switch shafts and their 
threaded ferrules through the front 
panel holes (you have to remove the 
locking nuts first) and at the same 
time pushing the rear spigots of the 
output terminals and the leads on the 
rear of the toggle switches through the 
corresponding holes in the board. It’s 
a bit fiddly but not too difficult if you 
take it carefully. 

Once the two are mated together, 
you may need to adjust the positions 
of the mounting nuts and washers for 
the toggle switches so that the switch 
positions fore-and-aft will allow both 
panel and board to be truly parallel to 
each other, with a space of very close 
to 16.5mm between them everywhere. 
Tighten the toggle switch nuts at this 
point, followed by the rotary switch 
nuts — but carefully, so you don’t strip 
the plastic threads or slip and scratch 
the front panel. 
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You should now be able to solder 
the ends of the output terminal spig- 
ots to their large pads on the PC board. 
The toggle switch leads can then also 
be soldered to their respective pads. 

That done, you can untack each 
LED from its initial position and care- 
fully push it forward until its body fits 
snugly in the corresponding front 





panel hole. Its leads can then be sol- 
dered properly to the board pads and 
any excess finally trimmed off. 

The next step in preparing this 
board/panel assembly is to lay it face 
down on the bench and fit the 11 PC 
terminal pins which will connect it to 
the main board. These are all fitted 
from the copper side, so their main 
length protrudes backwards from the 
board. Solder each one carefully to its 
pad. 

The two boards can now be mated 





The rear panel is pretty uninspiring — just the four screws that secure the 
regulators plus a hole for the power socket. 
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Fig.6: these full-size artworks can be used a templates for drilling the front and rear panels. Note that the 
holes for the for the banana jack terminals have straight sides, so profile these carefully. 


together, by soldering these same 11 
terminal pins to the rectangular pads 
along the front of the horizontal board. 
This is best done with the main board 
upside down (ie, copper side up) and 
with the other board/panel assembly 
also upside down but held at right 
angles using a small strip of 18 x 32mm 
wood or similar as a guide. 

It’s a good idea to just tack solder 
the pins at each end first and then 
make sure everything is aligned prop- 
erly in terms of both the 90° angle and 
the side-to-side positioning. Once all 
is well, you can then solder all the 
pins to their pads to complete the 
assembly. 

At this point, you can fit the control 
knobs to the rotary switch shafts, ready 
to adjust the output voltages. The 
module is now essentially finished 
(apart from the regulators which are 
fitted during the final assembly) and 


56 SILICON CHIP 





can be put aside while you prepare 
the rear panel. 


Rear panel work 


In order to provide reasonable 
heatsinking for the four regulators, the 
rear panel should ideally be made from 
2mm-thick aluminium sheet. I didn’t 
have this available so I used two 1mm- 
thick pieces in “parallel”. 

There are only five holes to drill/ 
ream in the rear panel — 4 x 3mm- 
diameter holes for the regulator mount- 
ing screws and 1 x 8mm-diameter hole 
to clear the power input socket. Their 
positions are shown in Fig.6, so there 
shouldn’t be any problems with them. 
Just make sure you don’t leave any 
burrs around the 3mm holes in par- 
ticular. A countersink bit or a large 
drill bit can be used to remove any 
metal swarf and make the edges 
smooth. 


With the rear panel drilled, the next 
step is to crank the three leads of each 
regulator IC forward, so that they end 
up immediately behind the terminal 
pins on the rear of the main PC board 
after final assembly. This is done by 
gripping each regulator’s leads with a 
pair of needlenose pliers about 4mm 
from the body (just after the leads 
narrow) and then bending all three 
upwards at 45°. The pliers are then 
used to grip them a further 5mm along, 
after which they are bent back down 
again by 45° (see Fig.5). 

The four regulators can now be fit- 
ted to the rear panel but first make 
sure that all the mounting holes are 
smooth and free of metal swarf. Fig.5 
shows the mounting details. Note that 
each regulator must be electrically iso- 
lated from the rear panel using insu- 
lating bushes and mica washers. Smear 
all mating surfaces with silicone grease 
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Fig.7: these are the full-size etching patterns for the two PC boards. Check your 
etched boards carefully for any defects before installing the parts. 


before bolting the regulators down. 

Alternatively, you can use silicone- 
impregnated thermal washers instead 
of the mica washers, in which case 
you don’t need the thermal grease. 

Make sure that you mount each 
regulator in the correct location — the 
two LM317Ts mount on the lefthand 
side of Fig.3, while the LM337Ts are 
on the right-hand side. 

When you have fitted them all, it’s a 
good idea to check with a DMM or 
ohmmeter to ensure that there’s no 
connection between any of the regula- 
tor leads and the panel. If you do find 
a short between any of the leads and 
the rear panel, remove the regulator 
and locate the source of the problem 
before refitting it. 


Final assembly 

The next step is to fit the board and 
front panel module into the lower half 
of the case. You do that by sliding the 
ends of the front panel carefully down 
into the front case slot. This should 
allow the main board to sit flat on the 
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case support spigots, with the mount- 
ing holes located over the centre hole 
in each spigot. 

If the alignment isn’t quite right, 
you may need to remove the board 
assembly again so that you can en- 
large one or two of the board holes in 
the required direction. That done, re- 
fit the board assembly and install four 
6mm x M3 self-tappers to hold it in 
position. 

The rear panel (and its 3-terminal 
regulators) can now be installed in the 
rear case slot. This should position 
each set of cranked regulator leads 
behind their corresponding PC termi- 
nal pins (in fact, they should be just 
touching). 

Check that all the leads are cor- 
rectly aligned before soldering them 
to their respective PC pins. 


Checkout time 


If you’ve followed these instructions 
carefully, your supply should work 
correctly as soon as you plug the lead 
from the 9V AC plugpack into CON1. 
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Each of the two pairs of LEDs should 
glow as soon as you switch on each 
pair of supply outputs using the two 
toggle switches. You can then check 
each of the output voltage pairs using 
your DMM. Check that you get the 
correct readings for each position of 
the two rotary switches — all voltages 
should be within about +1% of their 
nominal values, under no load condi- 
tions. 

About the only possibilities for er- 
ror are fitting the electrolytic capaci- 
tors or diodes incorrectly to the main 
PC board; mounting the regulators in 
the wrong positions on the rear panel; 
mixing up some of the resistors on the 
vertical PC board, or fitting one or 
more of the LEDs the wrong way 
around. So if your supply doesn’t work 
properly, check these possibilities first 
after quickly switching off. 

And that’s it — you’ve just finished 
making yourself a very handy little 
four-in-one bench supply. All that 
should remain is fitting the top of the 
case and putting it to use! sc 


TS) ossos022 


APRIL 2002 57 


Compiled by Peter Smith 





More FAQs On The MP3 Jukebox 


The MP3 Jukebox player featured in the September & October 2001 
issues continues to be a popular project and hundreds have been built. 
Since we published the FAQs in this project in the January 2002 issue, 
more questions have arisen. Here are the answers to some of them. 


Using A Bigger LCD 


Great project. The MP3 player is 

just what I have been looking for 
since I set up my dedicated MP-3 ma- 
chine about 10 months ago. I have 
been using an LCD driver I down- 
loaded from the net, which is working 
well, but having a full keyboard around 
has been a nuisance. So the remote 
control will be well received around 
the family! 

What I would like to know is can 
the software be easily adapted for a 4- 
line by 20-column display? I have con- 
sidered having a go myself but my 


programming experience is limited to 
VBA (Excel) and I have no experience 
with microcontrollers so why not ask 
the experts! 
Rob Walls, 
via email. 
The IR Remote software could be 
modified without too much trou- 
ble to work with a 20x4 display. All 
fields of the ID3v1 tag are read and 
stored and available for use by the 
LCD output routines. You will need a 
copy of VB6 Pro (or know someone 
that does) in order to modify/re- 


compile the code, though. As men- 
tioned in the January 2002 edition 
(page 21), you can download the 
source code from the SILICON CHIP 
website. 

The microcontroller code would 
also be quite easy to modify for the 
larger display size but you will need 
to know your way around the Atmel 
AVR chips. 

Sorry, but we can’t give you actual 
examples of how to do this right here 
— we would have to spend quite a bit 
of time making the changes and test- 
ing them and as you can imagine, 
we're hard at work on projects for 
upcoming issues! 





Download Failed On Remote Interface 


Ijust recently constructed an MP3 

Remote Interface kit which I pur- 
chased from Altronics. When the hard- 
ware was completed, I went to your 
website to download all the appropri- 
ate software (IRRLCD.ZIP) + 
(IRR10.EXE). After the download, I 
went to the Hyperterminal as in- 
structed and attempted to download 


the new file IRREE.EEP. The file was 
sent to the Interface and a second or 
so later, amessage “Download failed!” 
appeared on the LCD panel. 

Can you help? I tried to download 
the software again with no results and 
tried using other clone PCs. Apart from 
that, I noticed that the remote control 
couldn’t control many functions; eg, 


IRR10.EXE Won't Minimise 


I know you don’t offer support 
on the software at your site but 
just a quick question you might be 
able to help me with: the MP3 juke- 


box kit software IRR10.exe doesn’t 
seem to minimise once initialised. 
It says READY, READY then just 
stays on the desktop without mini- 
mising to system tray. I can’t see the 
system tray icon at all. I’ve tried 
reinstalling it three times. I’m us- 
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ing a freshly installed Windows 
Milllenium computer. Any help 
would be appreciated. 
Clinton C, via email. 
IR Remote won’t minimise to _ 
the system tray if any kind of 
problem occurs during initialisa- 
tion. You’ll need to scroll up in the 
list of messages in the little status 
window in order to determine 
where the problem lies. 





forward track or shut-down but I be- 
lieve that this was a result of the 
download failure. 
Kwan Lee, via email. 
It’s unclear from your message 
why you have tried to reprogram 
the microcontroller’s EEPROM. 

As detailed in the article, this step 
is only required if you wish to change 
a number of default start-up param- 
eters (which are documented in 
IRREE.ASM). In order to modify these 
parameters, you will need at least a 
basic familiarity with the internal 
workings of the Atmel 90S series 
microcontrollers. 

The microcontroller you received 
with your kit should already have both 
the program (FLASH) and data 
(EEPROM) memory pre-programmed. 
This means that you do not have to 
reprogram it unless you wish to make 
changes as indicated above. 

Assuming that you really do want 
to reprogram the EEPROM, then the 
first step is to make sure that every- 
thing is working correctly before mak- 
ing any changes. 

The “Download failed” problem you 
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Irecently purchased the MP3 

JukeBox kit from Altronics, 
as detailed in your September and 
October 2001 issues. I put the kit 
together and got everything work- 
ing. Then I downloaded the plugin 
for Winamp and was less then im- 
pressed. 

I think a more elaborate plugin is 
needed or an alternative one. Al- 
though it seems to work, what is 
needed is support for a large playlist 
to just run normally with the re- 
mote control support. None of this 
metalist nonsense. 

The Plugin works fine but the 
thing that ruins it is its inability to 
play random. I tried several play- 
list files of varying sizes. Also I 
tried a metalist following strictly 
the instructions given but instead 
of detailing the whole playlist in 
the Winamp playlist window I no- 
tice it only displays the current song 
being played. This also makes this 
song play over and over again, un- 
less I press next song on my remote 
‘control. 

Ihave the exact universal remote 
control detailed in the instructions 
(AIFA AV8E). I am really anxious 
to resolve my Winamp plugin prob- 


describe below could be caused by a 
number of factors. First, verify that 
the port settings in Hyperterminal are 
correct (see the September 2001 issue, 
page 31) and that characters you type 
in appear correctly on the LCD as de- 
tailed in the article. 

Next, when attempting to download 
the EEPROM file, make sure to select 
“Send Text File” (not “Send File”) in 
Hyperterminal. 

If the above doesn’t help, then sus- 
pect a problem with hardware 
handshaking. This could be caused 
by a wiring error — check that the 
“READY” signal from the IR Receiver 
& LCD Module goes to pin 8 of the 
female D-9 connector. 

The remote control should be able 
to control all functions mentioned in 
the magazine article, assuming you 
have successfully assigned each func- 
tion to a key (see October 2001, page 
30). The contents of the EEPROM do 
not affect the operation of the remote 
control. 
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Problems With Winamp 





lems and use my jukebox. I origi- 
nally intended to purchase one de- 
vice, get it up and running then 
purchase several more but this great 
device is being held back by a heav- 
ily limited plugin for Winamp. 
G. Bulloch, via email. 

Firstly, we should mention 

that the IRRemote software 
was not designed as a true Winamp 
plugin and was not presented as 
such in the magazine. The inten- 
tion is to control Winamp without 
the graphical interface, which is 
why the playlist does not appear in 
Winamp’s window. 

We put a lot of work into the 
metalist implementation, so we ob- 
viously don’t think it is nonsense. 
As it is, a single playlist supports 
up to 199 tracks, which in our opin- 
ion isn’t too shabby anyway. 

We’ve had no other reports of the 
random (shuffle) play function not 
working. As detailed in the article, 
when you've enabled shuffle play, 
a small “S” symbol should appear 
on the LCD. Note that it’s important 
that you do not also click on the 
“Shuffle” button in the Winamp 
window, as this function is designed 
to be controlled by IRRemote. 


MP3 power supply 


You have the MP3 Jukebox pow- 

ered from a 12V rail but you are 
using only a 5V regulated supply. Is 
there any obscure reason why I should 
not run it from the 5V computer sup- 
ply and leave the 7805 regulator out? 

I have had a look through the code 

for the microcontroller. You have done 
an excellent job. 
Brian Stephenson, via email. 

The MP3 player is powered via a 

regulator instead of the PC’s +5V 
rail for three reasons. First, it allows 
those using it in a remote housing to 
power it from a plugpack. Secondly, it 
eliminates the problem that can occur 
with the LCD module’s viewing angle 
varying as a result of slight variations 
in power supply voltage. Finally, it 
allowed us to fit a series polarity pro- 
tection diode! 

There’s no reason why you can’t 

run it without the diode and regulator 
but leave the filter capacitors in place. 









Winamp Playlist 
Not Displayed 


I’m having trouble with my 

MP3 Jukebox. I have a Duron 
750 with 768MB RAM, 20GB hard 
disk, running Windows 98 and 
Winamp 2.75. The problem is that 
the irremote program loads the 
playlist but only loads the first 
song and not the others. 

I only have 40 songs in the 
playlist and the playlist is in the 
same directory as my MP3. If I 
add songs after the playlist loads, 
the title info stays on the display 
but the song length changes. Can 
help me with this problem? 
Warren Anderson, via email. 

Only one track is ever dis- 

played in Winamp’s playlist — 
the track currently loaded by IR 
Remote (and displayed on the 
LCD). This is as we intended - 
remember, the Jukebox software 
was designed to be used without 
the Windows graphical interface. 

However, you should be able to 
move to any track in your playlist 
using your remote and the instruc- 
tions detailed in the article. If not, 
then examine the information dis- 
played in IR Remote’s status win- 
dow (use the up arrow to scroll 
back) for possible problems load- 
ing/scanning the playlist file. 

It’s not possible to manually add 
tracks to Winamp’s list while IR 
Remote is running. It is also im- 
portant not to click on the “Shuf- 
fle” or “Repeat” buttons in Win- 
amp, as this will confuse IR Re- 
mote. 












































Possible Atmel 
Chip Substitution 


I’d like to build the MP3 player 

which uses an Atmel AT90- 
$2313 chip for my PC. My ques- 
tion is, can I use an AT89*2051** 
chip instead with a 12MHz crys- 
tal? The pinouts are almost identi- 
cal. 
Michael Girton, via email. 

You must use the AT90S2313- 

4 (or AT90S2313-10) with a 
4MHz crystal as specified. Al- 
though it’s not obvious from the 
pinouts, the AT89 chips are en- 
tirely different internally. 
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Based on an Atmel 
microcontroller, this 
incredibly versatile 
timer is suitable for 
a wide range of 
applications. It’s 


built on a compact 


PC board and both 
the trigger input and 
the output are fully 
isolated so that you 


can trigger from and/or 


switch high voltages. 











Multi-Mode Timer 


By FRANK CRIVELLI & PETER CROWCROFT 


volved with electronics builds 

a timer at one stage or another. 
There are thousands of designs using 
a variety of circuits, some of which 
have been around for decades. Wit- 
ness the 555 timer IC, for example. 
This is one of the longest surviving 
ICs, being introduced about 30 years 
ago. 

In the past, most timers were quite 
specialised in that they only performed 
one function — eg, an egg timer, a 
delayed timer, a timeout timer, a 
flasher, or a photographic timer, etc. 
Those days are now well and truly 
over — microcontroller ICs now allow 
us to easily design multi-purpose tim- 
ers that can perform a variety of tasks, 
all at very low cost. 

And that’s exactly what you get with 
this new “Multi-Mode Timer”. It sup- 
ports no less than seven different tim- 
ing modes using two ICs and a hand- 
ful of other parts. 

The various timing modes and de- 
lay ranges are selected using on-board 
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DIP switches. You simply select the 
time delay you want and that’s it — no 
further adjustments are required. 

An optocoupler is used for the trig- 
ger input and this allows for complete 
electrical isolation between the trig- 
ger source and the remainder of the 
timer circuitry. This is important when 
high voltages are to be used for trig- 
gering the timer. An on-board relay 
provides electrical isolation of the 
output as well. 


Triggering options 

A number of triggering options are 
available, ranging from simple manual 
pushbutton triggering to electrically 
isolated voltage triggering. We’ll take 
a Closer look at the various triggering 
options that can be used later in this 
article. 

As shown in the photos, all the 
parts are mounted on a single PC 
board, so it’s really easy to build. Power 
supply requirements are quite modest 
and almost any 9-12V DC power source 
can be used. A 12VDC plugpack sup- 


ply rated at 300mA will do the job 
quite nicely. 


Timer modes 


OK, let’s take a look at the various 
timing modes that are available from 
this circuit. There are currently seven 
timer modes defined — mode 8 is un- 
used at present. If there’s another timer 
variation you would like (or even a 
completely different set of timing 
modes), then let us know. After all, it’s 
only a software change! 

The various modes are as follows: 
Mode 1 - Instant On, Delayed Off, 
Level Triggered: a trigger signal oper- 
ates the relay and starts the timing 
cycle. The relay then remains on for 
the selected delay time and then re- 
leases. A loss of the trigger signal also 
immediately ends the timing cycle and 
turns the relay off. The timer will then 
be ready for another trigger signal. 
Mode 2 - Instant On, Delayed Off, 
Edge Triggered: this is the same as 
Mode 1 except that loss of the trigger 
signal does not effect the timing cycle. 


www.siliconchip.com.au 

















INTERVAL 


S¢ MULTI-MODE TIMER 


TIMER 
MODES 


Fig.1: the circuit for the Multi-Mode Timer is based on IC1, an Atmel 89C2051 
microcontroller. This is preprogrammed with software to provide all the timing 
modes, which are set using DIP switch DIP3 (see Table 1). Triggering is via 
optocoupler OPTO1, while relay RLY1 isolates the timer’s output. 


However, applying another trigger sig- 
nal before the end of the timing cycle 
will restart the timer from zero. The 
effect is a “re-triggerable” timer. 
Mode 3 - Delayed On: a trigger signal 
starts the timing cycle. At the end of 
the delay time the relay operates and 
remains on until the trigger signal is 
removed or the timer is reset. Loss of 
the trigger signal during the delay time 
aborts the timing cycle. 

Mode 4 - Instant On and Hold, De- 
layed Off: a trigger signal turns on the 
relay but does not start the timing 
cycle. The relay then remains on while 
ever the trigger signal is present. Loss 
of the trigger signal then starts the 
timing cycle and the relay turns off at 
end of delay time. 

Mode 5 - Toggling: a trigger signal 
turns on the relay for the selected 
delay time. The relay then switches 
off for the same period. This cycle 
continues until loss of trigger signal 
or until a reset signal is applied. 


www.siliconchip.com.au 


Mode 6 - Instant On, Delayed Off, 
With Pause: similar to Mode 1, a trig- 
ger signal operates the relay and starts 
the timing cycle. However, loss of trig- 
ger signal causes the timing cycle to 
pause and the relay remains on. Reap- 
plying the trigger signal then restarts 
the delay time from the point where it 
was interrupted. At the end of the 


Operating Voltage 
Trigger Voltage 
Trigger Current 
Trigger Pulse Width 
Relay Contact Rating” 
Timing Modes 8 
Timing Ranges 


DELAY 
DURATION 





delay time, the relay turns off. 
Mode 7 - Delayed On with Pause: a 
trigger signal starts the timing cycle. 
At the end of the delay time the relay 
operates for 2 seconds and the timing 
cycle starts again. Loss of trigger sig- 
nal causes the timing cycle to pause. 
Reapplying the trigger signal restarts 
the timing cycle from where it was 
stopped. Reset is the only way to exit 
this mode. 
Mode 8 - Not used. 

Important: note that for each of the 


12VDC (see text) 
6-81V DC (see text) 


5mA minimum; 80mA maximum (see text) 


20ms minimum 
10A @ 240V AC max. 
(see text) 


1-255s, 10-2550s, 1-255 minutes, 10-2550 minutes 


NB: although the relay contacts are rated at 240VAC, the relay should be 
limited to switching voltages up to about 40-50V DC or AC. DO NOT use 
the on-board relay to switch 240VAC (mains) voltages (see text). 
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Fig.2: install the parts on the PC board in the order listed in the text 
but don’t install IC1 into its socket until the test procedure has been 
completed. A small mini-U heatsink is required for REG1. 


timer modes, a reset signal will stop 
the timing cycle immediately and re- 
set the timer, ready for another trigger 
signal. The timer is reset by connect- 
ing the RST input to the GND input -—— 
see Fig.1. 


Circuit details 


Refer now to Fig.1 for the complete 
circuit details. At the heart of the cir- 
cuit is IC1, an Atmel 89C2051 micro- 
controller. This is preprogrammed 
with software to provide all the tim- 
ing functions. 

A 12MHz crystal between pins 4 & 
5 provides accurate timing and an eas- 
ily divisible clock source for the inter- 
nal hardware timers. Crystals are gen- 
erally accurate to +100ppm (parts per 
million) so, in this case, the actual 
crystal frequency could vary by as 
much as 1200Hz either side of 12MHz 
— an error of .01% maximum. 

Over a period of 42.5 hours (2550 
minutes, the maximum delay time this 
unit can be programmed for), this 
amounts to a maximum error of just 
+15.3s. 

The trigger signal is applied to the 
input of OPTO1, a 4N25 optocoupler. 
As previously mentioned, using an 
optocoupler allows the trigger signal 
to be electrically isolated from the 
timer circuit. This is especially useful 


if triggering the unit from high volt- 
ages. Diode D2 protects the optocou- 
pler’s input from damage due to re- 
verse voltages, while the 1kQ resistor 
provides current limiting. 

Normally, the optocoupler output 
is high (ie, at 5V) and goes low (to OV) 
when triggered. In this case, the load 
resistor is 10kQ, which means that we 
need a current of 0.5mA through it for 
the output of the optocoupler to go to 
OV. 

From the 4N25’s data sheet, the in- 
put current required is 10 times the 
output current. This means that we 
need a minimum input current of 5mA 
to trigger the timer. 

The voltage across the optocoupler’s 
internal LED, Vf, is typically 1V and 
remains fairly constant regardless of 
input current. Therefore, the mini- 
mum input voltage necessary to trig- 
ger the timer is given by: 

Vin = (lin x R1) + Vf 
= (5mA x 1kQ) + 1V = 6V 

If lower trigger voltages are required, 
then it’s necessary to reduce the value 
of R1. 

The maximum optocoupler input 
current is 80mA, which means that 
the maximum trigger voltage is (30mA 
x 1kQ) + 1V = 81V. Of course you 
should allow for a safety margin of say 
5-10mA. If higher trigger voltages are 


4-Band Code (5%) 
brown black orange gold 


grey red red gold 
yellow violet red gold 
red red red gold 
brown black red gold 





to be used, you will need to either 
increase R1 or add an external resis- 
tor. 

The output from the optocoupler is 
used to trigger the microcontroller, 
1C1. This works in conjunction with 
its internal software program and DIP 
switches DIP1-DIP3 which are con- 
nected to ports A & C of IC1. The 
internal software reads the DIP switch 
settings and sets the timing mode and 
duration accordingly. 

IC1’s output appears at pinl1 and 
drives transistors Q1 and Q2, which 
in turn operate the relay. So why are 
two transistors used here instead of 
just one? It’s all to do with what hap- 
pens on reset. 

On reset, the microcontroller’s I/O 
ports are configured as inputs (via 
internal hardware) and “float” high. If 
only one transistor was used, the re- 
lay would be activated during reset. 
Of course, the relay would be released 
after reset once the onboard software 
took over but that’s not what we want. 

By using two transistors, we can 
use a low output to operate the relay 
and a high to release it. And that means 
that the relay doesn’t turn on during 
reset! 


Power supply 

The timer requires a nominal 12 VDC 
power supply; eg, a plugpack supply 
or a 12V battery. The incoming volt- 
age is fed to REG1, a 7805 3-terminal 
regulator, to derive a regulated +5V 
rail which is then used to power IC1 & 
IC2. Diode D1 protects against reverse 
polarity connection of the power sup- 
ply, while LED1 provides power-on 
indication. 

Note, however, that the relay re- 
quires a 12V supply and so it is con- 
nected directly to the VIN supply in- 
put, rather than to the 5V rail (as is 
transistor Q1). This also minimises 
any switching noise on the +5V sup- 
ply rail to IC1 when the relay turns on 
and off. Diode D3 is there to prevent 


5-Band Code (1%) 

brown black black red brown 
grey red black brown brown 
yellow violet black brown brown 
red red black brown brown’ 
brown black black brown brown 
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This slightly larger-than-life view shows just how compact this versatile timer 





really is. A 9-12VDC plugpack supply rated at 300mA can be used to power the 


unit. 


back EMF from damaging Q2 when 
the relay releases. 

Power on reset is provided by R2 
and C3 (the 89C2051 microcontroller 
has an active high reset signal). In 
addition, transistor Q3 allows the user 
to use a low-going signal to reset the 
timer; eg, by connecting the RESET 
terminal on connector X1 to the GND 
terminal via a simple pushbutton 
switch. 


Putting it together 


It’s a cinch to put together — all you 
have to do is solder all the parts to the 
PC board as shown in Fig.2. 

Install the resistors and diodes first, 
then install LED1, transistors Q1-Q3 
and the electrolytic capacitors. Make 
sure that all the polarised parts are 
oriented correctly and double-check 
that Q3 is the BC557. 

Take particular care when install- 
ing the SIL resistor pack (RP1). Pin 1 
is identified by a dot at one end of its 
body and this goes towards the adja- 
cent 0.1pF capacitor. 

The DIP switches and relay RLY1 
can go in next, followed by the 3- 
terminal regulator (REG1). The latter 
is mounted flat against the PC board 
together with a small U-shaped heat- 
sink. That means that you have to 
bend REG1’s leads down at right an- 
gles before fitting it to the board. 

The best way to do that is to loosely 
attach the regulator to the board using 
a 3mm machine screw and then grip 
its three leads with needle-nose pli- 
ers. The screw can then be removed, 
the regulator lifted clear and its leads 
bent down through 90°. That done, 
REG1 and its heatsink can be fastened 


www.siliconchip.com.au 


Parts List 


1 PC board, code K141 

1 12MHz crystal (X1) 

1 12V relay, RWH-SH-112D 
(RLY1) 

2 3-way PC-mount screw 
terminal blocks (5mm pitch) 

2 2-way PC-mount screw 
terminal blocks (56mm pitch) 

1 8-way DIP switch (DIP1) 

1 2-way DIP switch (DIP2) 

1 3-way DIP switch DIP3) 

1 6-pin IC socket 

1 20-pin IC socket 

1 3mm x 8mm-long machine 
screw 

1 3mm nut 


Semiconductors 

1 4N25 optocoupler (IC1) 

1 AT89C2051 programmed 
Atmel microcontroller (IC2) 

3 1N4004 diodes (D1,D2,D3) 

2 BC547 NPN transistors 
(Q1,Q2) 

1 BC557 PNP transistor (Q3) 

1 7805 3-terminal regulator 
(REG1) 

1 5mm red LED (LED1) 


Capacitors 

1 10uF 63VW PC electrolytic 
1 10uF 16VW electrolytic 

2 0.1nF MKT 

2 22pF ceramic 


Resistors (0.25W, 5%) 

1 10kQ 1 2.2kQ 

1 8.2kO 1 1kQ 

1 4.7kQ 

19x 10kQ 10-pin SIL resistor 
network (RP1) 





VIVAVAVANIYA ale) i(cimere)aa bel 6 


Basic Stamps 
BS2/BS2E/BS2P 
Stamps in Class 
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Oz made development 
kits,as used by schools 
and professional engineers 
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New PIC Quickwriter 
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PUSHBUTTON OR 
RELAY CONTACT 


Fig.3: using a pushbutton or relay 
contacts to trigger the timer. 


TRIGGER 
SOURCE 


NPN TRANSISTOR 
(BC337 ETC) 


Fig.4: triggering the timer using the 
open collector output of an NPN 
transistor. 





Fig.5: use this circuit for fully-isolated 
triggering. Note that the trigger source 
must not connect to the timer’s power 
supply if you want complete isolation. 


to the PC board using a machine screw 
and nut and the leads soldered. 

Make sure that the heatsink is cor- 
rectly aligned before tightening the 
screw, so that is doesn’t foul the relay. 

Now for the two 5-way screw termi- 
nal blocks. These are made by fitting 
together a 2-way block and 3-way 
block — just slide the raised edge on 
the side of one block into the match- 
ing groove of the other block. Each 5- 
way block is then installed on the PC 
board with the wire entry points fac- 
ing outwards. 

Don’t install the ICs yet — that step 
comes later, after some initial tests. 
Just install their sockets for the time 
being, making sure that the notched 
end of each socket is positioned as 
shown on Fig.2. 


Testing 


Apply power to the board — the RED 
power LED should be come on and 
the relay should remain off. Now use 
a multimeter to check the voltage be- 
tween pins 20 & 10 of IC1’s socket — 
you should get a reading of 5V. If this 
checks out, connect a short length of 
wire between pins 10 & 11. The relay 
should immediately operate. 

If all is well, remove power and 
install the ICs in their sockets. Make 
sure that both ICs are correctly ori- 
ented and that none of their pins are 
“bent under” as you insert them. 


Setting the timer mode 


The timer mode is set using DIP 
switch DIP3, as shown in Table 1. You 
will have to carefully read the details 
for the various timing modes at the 
start of this article before making your 
selection. 

Note that mode 8 is unused, as men- 
tioned previously. 


Setting the delay 


DIP switches DIP2 & DIP1 together 
set the time delay. DIP2 set the base 


Kits for the “K141 Multi-Mode Timer” are available from Ozitronics 
(www.ozitronics.com) for $36.85 (incl. postage & GST). Phone (03) 9434 


3806. 


You can email the authors at peter@kitsrus.com if you have any sugges- 


tions. Information on other kits in the range is available from http://kitsrus.com 
If you have any technical problems or questions, you can contact the kit 
developer at frank@ ozitronics.com 

Note: copyright of the PC board and the source code for the Atmel microcon- 
troller is retained by the author. 
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Table 1: the timing mode required is 
selected using DIP switch DIP3. Note 
that mode 8 is not used. 


timing interval, while DIP1 sets the 
multiplier (ie, Delay Time = base tim- 
ing interval x multiplier). 

Tables 2 & 3 shows the possible 
settings for these two DIP switches. 

An example will illustrate how this 
all works. Let’s say that DIP1-8, DIP1- 
3 & DIP1-2 are ON and that the rest of 
DIP1’s switches are off. In this case, 
the multiplier is 128 + 4 +2 = 134. 

This means that the Delay time will 
be 134 x base timing interval. So ifthe 
base timing interval is 10 seconds, for 
example, the Delay Time is 134 x 10 
seconds = 1340 seconds, or 22 min- 
utes 20 seconds. 

If DIP1-7 is also turned ON, then 
this adds 64 to the delay factor mak- 
ing it 134 + 64, or 198. The maximum 
delay factor is with all switches ON; 
ie, 255. 

Setting all the DIP1 switches to the 
OFF position is invalid and the timer 
will not function. 

Note that there is some overlap be- 
tween the timing intervals. For exam- 
ple, you can get a 10-minute delay by 
selecting a 1-minute timing interval 
and setting the delay factor to 10 or by 
selecting a 10-minute timing interval 
and setting the delay factor to 1. 

In summary, here are the time de- 
lays possible: 

@ 1- 255s in 1s steps; 

@ 10-2550 seconds (42min 30sec) in 
10s steps; 

@® 1-255 minutes in 1- minute steps; 
@ 10 - 2550 minutes (42hr 30min) in 
10-minute steps. 

The timing accuracy for all modes 
is .01%. 


Triggering the timer 


As discussed earlier, the input trig- 
ger voltage needs to be in the range of 
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TABLE 2: BASE TIMING INTERVAL 








1 second 


Fio-seconas [of [on 
minute [on [on 









Table 2 (left): DIP switch DIP2 
sets the “base timing interval”. 
This value is multiplied by the 
“multiplier” (set by DIP1 — see 
Table 3) to give the Delay Time 
for the timer. 


Table 3: DIP switch DIP1 sets the interval multiplier. Note that if more than one 
switch is set to ON, the multiplier values are added together; eg, if DIP1-8, DIP1- 


3 & DIP1-2 are ON, the multiplier is 128 + 


6-81V, although this can be varied by 
changing the value of R1 (see earlier 
text). Just how the trigger voltage is 
applied will depend on your applica- 
tion and the trigger source available. 

Figs.3-5 show the triggering options 
available. 

Probably the most common device 
used for triggering the timer will be a 
simple “make” contact, either from a 
pushbutton switch or relay contacts. 
Fig.3 shows the idea. 

All you have to do is connect the 
TRIG+ terminal to the VIN terminal 
and connect the switch or relay con- 
tacts between the TRIG- and GND ter- 
minals. When the contact closes, the 
circuit path is complete and current 
flows, thus triggering the timer. 

Fig.4 shows how to trigger the timer 
using the open collector output of an 
NPN transistor (this can either be a 
discrete transistor or incorporated into 
an IC package). Basically, the transis- 
tor takes the place of the switch shown 
in Fig.4. When the transistor turns on, 
the TRIG- input is pulled low and the 
timer triggers, as before. 
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4+2=134. 


Note that you can connect multiple 
open collector outputs in parallel, to- 
gether with a common pull-up resis- 
tor; eg, if you want to trigger the timer 
from more than one source. That way, 
one or more of the open collector out- 
puts can go low without causing dam- 
age to the others. 

In both the previous two triggering 
methods, the trigger source ground is 
connected to the timer ground. This is 
often referred to as “commoning” and 
is done to provide a common refer- 
ence point between the two circuits. 
However, this bypasses the electrical 
isolation on the timer’s input because 
one side of the optocoupler’s input is 
now connected to ground. 

Fig.5 shows the circuit to use if you 
want complete electrical isolation. 
Note that, to ensure isolation, the trig- 
ger source must drive the input with- 
out any connection to the timer’s 
power supply. 


Relay outputs 


The relay’s NO, NC & C (normally 
open, normally closed & common) 


,arctonre 


ery 





contacts are brought out to CON2 and 
can be used to switch external loads 
or other relays. In addition, VOUT and 
GND are provided as convenient con- 
nection points for powering external 
devices. 

The relay outputs can be used to 
switch voltages up to about 40-50V. 
However, don’t try to use the relay 
outputs to switch 240VAC mains volt- 
ages — that would be much too dan- 
gerous, especially given the proxim- 
ity of the ground track to the relay 
outputs. 

If you do want to switch mains volt- 
ages, you can use the on-board relay 
to switch an external relay that’s ad- 
equately rated for the job. Don’t do 
this unless you are experienced know 
exactly what you are doing — mains 
voltages can be lethal! 


Troubleshooting 


Poor soldering (“dry joints”) is the 
most common reason for the circuit 
not working. If you strike problems, 
the first thing to do is to check all 
soldered joints carefully under a good 
light and resolder any that look suspi- 
cious. 

You should also carefully check that 
the parts are in their correct positions 
and that all parts are correctly ori- 
ented. Check also to ensure that the 
ICs have been correctly installed and 
that none of the pins have been bent 
under their bodies. 

Finally, check that REG1’s output is 
at 5V. If there is no voltage at the 
output of this regulator, check the volt- 
age at its input. 

If there’s no voltage here, then it’s 
possible that D1 has been installed 
the wrong way around - either that or 
you’ve inadvertently reversed the sup- 
ply leads. sc 
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Last month we 
celebrated the release 
of our 19th Edition 
Engineering Catalogue 
| and | must say the 
response has been 
outstanding. 
Here is a typical 
response... 


HAVE YOU RECEIVED YOUR COPY? 


“.,,.congratulations on your great 2002 catalogue! 

It’s definitely the most professional looking catalogue 
I’ve seen. It's more of a catalogue/electronics- 
handbook/data manual. Your product range is also 
very impressive. There is a lot there for everyone from 
professional tradesmen to university researchers as 
well as the electronics hobbyist” 

i G. Nolan - North Sydney NSW 
To receive your FREE copy of the 
2002/2003 catalogue, simply e-mail 
us at catalogue@altronics.com.au, 


or call us on 1-300 797 007 (local call) 
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This compact surge filter 
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Stop fumbling around your 
lounge room and combine 
your VCR, DVD, VCD, CD 
player & your TV remote 
controls into one convenient 
master control. 
Features: ¢ Replaces up to 7 
remote controls * Backlit buttons 
¢ Suits most popular brands of 
A/V equipment * Requires 
2 x AAA batteries 
Don't pay big $$$$ to 
repair that old remote! 
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valued at $99 for FREE! 
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flanged heatsink sections. Save over 50%. 
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MOBILE MAINS POWER 


Perfect for service vans and mobile workshops. 
These inverters will power laptops, portable TVs, printers, 
incandescent lights & other similar small appliances. 

j Double GPO « Phase correction 
(allows starting of small fridges) * Over temperature 
protection * Standby mode (low current draw) 
¢ Low battery voltage shutdown * Output short circuit 
protection 300W surge, 300W 
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mount equipment ¢ Front & rear 
opening covers * Toughened 
aluminium with reinforced corners 
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roadies, 
musicians & 
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¢ Manual override of auto- 
F ranging * Range hold & data hold 
* 1300 °C Temperature range 
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* Continuity buzzer ¢ Transistor tester 
* Diode check * SPL 35 dB to 100dB 
* 200 Lux to 2000 Lux 
* 25% - 95% relative humidity range 


Q 1140 RRP $109 NOW 





Perfect for small to medium cars, this § 
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WIRELESS ACCESSORIES TO SUIT 


$ 8534 Shock sensor S 8536 PIR detector 
S 8538 Window/Door reed switch 
S 8530 Panic button S 8532 Smoke alarm 


y Distortion Amplifier 
(SC Nov-Dec ‘01) 
An ultra quiet complete 
amplifier. Out performs 
“brand name” 
amplifiers costing 3 to 4 
times as much. A CNC crafted 
chassis has been designed to K S186. ONLY 
simplify construction. Refer to Silicon chip 
Nov/Dec/Jan 2002 for complete details. 


Features: LED bargraph meters ¢ Gold plated 
speaker terminals * Simple to construct 

* 19” Rack or desk mount * Screened and CNC 
pre-punched chassis for a professional finish 
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This capacitor tester kit ‘dgeen 
will instantly display 

you the value of any rm 
capacitor up to 2uF. 
Features: ¢ Displays in 
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¢ Provision for 9V battery or 
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Nicad Discharger Kit 
| Keep your NiCAD Batteries in 
prime condition longer with this 
NiCAD discharger kit. 
| Features: Easy to construct 
\° Eliminates “Memory” effect 
| Completely discharges 
| batteries down to 1.1V per cell to 
| avoid battery damage * Reverse 
| polarity protection * No power 
| supply required 
K 2870 RRP $24.95 Now 





Audio Pre-Amp for PC Sound Card 


(See SC Sept. ‘98) 
This project provides 
stereo equalisation for 
tape/phono & mic, plus 
basic mixing functions, 
not normally included 


in the software. 
K 2880 RRP $99 Now 


Features: Line output : 2V p-p RMS @ 1kHz Full RIAA eq. 


35dB gain @ 1kHz, input impedance 50k * Selectable gain 
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boost or cut @ 50Hz and 15kHz. « Attractive sloping case 


WIRELESS DOOR BELL 
‘ No wires, or messy cables 
NE W FOR 2002 required!. Easy to install in just 
8 minutes. Ideal for large homes, 
- gardens, garages or offices. 


, Features: Transmits up to 70m 
under ideal conditions *« Choice 
of two chime tones * Front door 
button includes name tag ID 
* Battery operated (3 ‘C’ size 
batteries) * Easy to adjust 
channels for interference free 
operation 


19 Range DMM 


A 3.5 digit multimeter offering 

features found on much more 

expensive models at a fraction 
» of the cost. 


A 0320 ONLY 


| Features: Low battery indicator 
| © Transistor & diode tester 
* Current, resistance & voltage 
measurement 


Ideal for the student or budding enthusiast! 
NEW FOR 2002 Q 1053 ONLY 


M9243 Picnack to suit $18. 95 


“Unless 


K 2567 RRP $29.95 Now 


Cable Tester Kit st 
(EA Nov ’97) i 
This project identifies open or short | 


wires in an instant and can elimi- 


installing two or three way cables. It 
is an ideal complement to any 
audiophile or installers tool box. 


i Ss] 
nate the guess work when ; ee. : 
— 


Multipurpose Charger Kit 


(SC June/July ‘01) 
A multipurpose 
fast charger to 
charge NiCAD , 
lithium ion, SLA 
and 6 & 12V charges almost, 
batteries in a flash. every type of battery 
Features: 1.2, 2.4, 3.6 4.8 K1672 RRP $229 
,6, 7.2, 9.6, 12, 14.4V voltage 

steps ¢ Time out & fuse Now 
protection * NiCad refresh * 240V operation 


Multimedia ———s Kit 


(See SC Oct/Nov ‘96) This 
multimedia kit is just the 
thing for incredible 
dynamic realism when 
playing your favourite 
games or listening to music 
on your CD-ROM. 
Features: 35W stereo 

¢ ISA bus ¢ Easy to build 


* Powered from your PC K 2845 RRP $59.00 


Now 


Power 

surges 

lasting 

just a fraction of a second can 

destroy valuable electrical equipment. These units 
include surge and RF EMI protection. The P 8151 
also includes protection for telephone devices. 


P 8141 Mains only, RRP $36.95 
P 8151 Mains + Phone , RRP $39.95Now 


Deluxe Automotive Alarm 


Now 


S 5220 ONLY 


Protect your car today with the ultimate 

automotive security solution. Don't let your pride 

and joy become just another statistic! 

Features: Remote panic ¢ Auto siren reset & re- 
arm ¢ Protects doors, boot & bonnet ¢ 2 stage (pre 
warning) car body impact sensor ¢ Dash warning 
light * Keyless entry outputs * Diagnostic alarm 
memory * Code hopping remote technology * Boot 
release via remote * Auto immobiliser * Made in 
Australia to Australian Standards * 3 Year warranty 


USB MINI TRAVEL MOUSE 


This tiny mouse 

measures only 65L 

x 30W mm, making it an 

ideal companion to a 

laptop PC or Mac. 
Features: Driver software to 
suit Windows®/Mac® OS 








“a 


* Optical- works on almost any 
D2 RRP $76 
~ $ surface ¢ Supplied with a handy 
carry pouch 


NOW 


specified otherwise, all products are covered by a 12 month minimum warranty. 


Purchase these 700mm Extra 


Deep rack frames in a sandstone 


finish this month & save 50% 
more. 


or 


Ideal for housing your PC gear! 


RRP 
$222 
$242 
$280 
$309 
$348 


Rack Frames 

H 4715 15U (764mm) 
H 4718 18U (900mm) 
H 4724 24U (1170mm) 
H 4730 30U (1435mm) 
H 4738 38U (1790mm) 
Panel Sets 

H 4812 Suits 12U 

H 4815 Suits 15U 

H 4818 Suits 18U 

H 4830 Suits 30U 

H 4838 Suits 38U 
Perspex Doors 

H 4912 Suits 12U 

H 4915 Suits 15U 

H 4918 Suits 18U 

H 4924 Suits 24U 

H 4930 Suits 30U 

H 4938 Suits 38U 


$174 
$183 
$212 
$280 
$329 


$215 
$242 
$289 
$320 
$365 
$420 


Purchase a 
complete 
frame with 
front door 
& panel set 
and geta 


=. 
> 
D 


further 10% = 
off the total 3 


price! 


RACK FRAME ACCESSORIES 


A 3U lockable sliding draw 
that slots right into a rack 
frame. Holds a mountain of 
stuff such as; disks, mobile 
HDD bays, spare 
parts & CDs 


RRP 
$53 
$53 


$63 
RRP 


$64 
$66 


$72 
RRP 


$106 


325mm Shelf 
H 5052 2U 
H 5053 3U 


H 5054 4U 
400mm Shelf 


H 5062 2U 
H 5063 3U 


H 5064 4U 
Sliding Shelf 


H 5040 3U 


Now 


- af 
A 


H 5080 RRP $184 Now 


Be quick, limited stocks at 
these prices. 


(sorry, not available from dealers) 


Sliding shelves suit 
rack equipment that 
needs to be readily 
accessible for 
configuration or 
service, ie. 
keyboards. Fixed 
shelves are used to 
add non rack mount 
gear to your rack 
frame, such as 
VCRs, DVDs 
computer monitors, 
CD players etc. 


MICRON 45W Soldering Station 


An excellent 
multipurpose soldering , 
iron , suitable for 
everyday use. 


Features: 

¢ Ceramic heating 
element ¢ Rapid heat- 

up & heat recovery 

¢ Heater insulation of 

over 100MQ « Zero 
voltage circuit prevents 
damage to sensitive 
devices * Continuous 
temperature adjustable from 
250° to 430°C * Grounded 
power cord 


T 2443 RRP $129 


Now 
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REMOTE TOUCH PLATE DIMMER 


(SC ‘Jan 2002) Replace that 
old fashioned light dimmer 
with a modern looking touch 
plate dimmer. 


download them to your PC. 


Features: ¢ Up to 1.1 
Mega pixel resolution 

¢ Video mode ¢ Uses 2xAA 
batteries * Extensive 
software suite * Self timer, 
in-built flash & view-finder 
* Compact ¢ Easy to use 


esa _ "Features: Slimline appearance 


* Soft start for lamp * Last 
dimming setting restored when 
switched on * Remote control 
operation « RFI suppression 


10 CHANNEL REMOTE RECEIVER 


(SC ‘Feb 2002) 


A1013 Remote 
to suit $36.00 


Features: 10 Outputs K 2760 

¢ Each output may be A1013 Remote to suit $36.00 
configured for toggle on/off or momentary 
operation * Transistor output for connection to 
relay or optocoupler isolator * LED indication for 
each channel ¢ 12VDC operation 


6 CHANNEL 


1-300 789 777 


12 FUNCTION AUTO RANGING DMM 
A wide range of functions & modest price make 
this mini DMM ideal for mobile technicians, 
installers or enthusiasts. 
Features: Manual override of 
auto-ranging * Range hold & data 
hold * Auto power off * Temperature 
| range * AC < 400mV to 600V * DC 


ine 


¢ Resistance < 400Q - 40MQ 

5 © Continuity buzzer « AC/DC current 
< 400yA - 10A ¢ Transistor tester 
* Diode check ¢ Includes holster 

; & K-type temperature probe 


Q 1132 RRP $65 NOW 


4D Scroll Mouse 
Scroll through your web 
browser or CAD programme 
~~ without taking the cursor off the 


page 


trol 
' FREE! An A1013 remote con 
with every K 5600, valued at $36.00. 


(SC ‘Mar/April 2002) Use one IR remote 
control to simultaneously adjust the volume of 
up to 6 channels. Perfect for Dolby 5.1 channel, 
active speaker & DIY surround sound systems. 





= 


ws 
we 
; D 2055 ONLY 
Features: Easy to install * PS/2 or RS232 
interface « Software compatible with 


Windows 95/98/NT * Long 1.5m lead 


200mm Coaxial Speakers 


These 4Q coaxial speakers are 
perfect for use in a portable 
speaker system such as a guitar 
amplifier, portable PA or similar 


Features: 50W RMS, 100W 
max power * 4Q impedance 
¢92dB @1W/1m ¢ 40Hz 
resonant frequency 

* 40Hz - 20kHz freq. response 
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(SC ‘Mar 2002) Just the shot 
for use in a portable PA, guitar 
amplifier, subwoofer amp or car 


audio amplifier. Per tfo : 
ct forthe 
K 5140 K5140 70w » 
Features: 36W RMS into 4Q « Peak amp module 
7OW * Requires 12-15V DC power 
supply * -1dB down @ 28Hz - 55kHz * 130mV 
RMS input sensitivity * Signal to noise better 
than 95dB unweighted (22Hz-22kHz) 


C 2006 RRP $69 
NOW 


www.altron 


MAIL ORDERS C/- P.O. Box 8350 Perth Business Centre, W.A. 68 


-COUNT Benchmark Electronic... 


A TRARALGON 
ALBANY WODONGA 


WONTHAGGI 


BOWEN HILLS 
UNDERWOOD 
COUNTRY 
SOUTHPORT 
CAIRNS 
MACKAY 
GLADSTONE 
ROCKHAMPTON 
LONGREACH 
CLONCURRY 
HERVEY BAY 
MAROOCHYDORE 
MARYBOROUGH 
TOWNSVILLE 
MT 


Cire 
Active Electronics 
Active Electronics 


eating g Edge Hi-Fi 08) 98412077 
P Electronics 

Leading Edge Hi-Fi 8, 

0 

03, 


is erance Comm. 


Raneye Pty Ltd 
TY Delsound PL 
Prime Electronic Comp. 


ESPERANCE 
vi) - CITY David Hall Electronics 


GB Telespares 
BLACKBURN Hy 
CHELTENHAM 
COBURG 
CROYDON 
DANDENONG 
CLAYTON 
NUNAWADING 
PRESTON 
ROWVILLE 


COUNTRY 
BALLARAT 
BENDIGO 


Prime Electronic Comp. 
Pentacom 
Stevens Electronics 


Talking Electronics 
TECS 


Truscott Electronics 
V & P Electronics 
Rockby Electronics 


Semtronics Access Electronics 


Access Electronics 
Access Electronics 
Keller Electronics 

All Electronic Supplies 
Sm Electronics 
Outback Electronics 


(07) 46: 


Preston Electronics 
Supplytronics 


“ : (07 

Wiltronics 
CB Electronics 
Academ 
ehioal 


on-line ee 


ectronic Su 
C Communications 
Caniner Electronics 
Benchmark Electronic.. 
Ron Bowley Electronics 


HOBART 
LAUNCESTON 


ALICE SPRINGS 


(03) 62310 


03 
tisfied with our goods for any reason, return to our pre within 14 days for a full refund 
dle care is taken, Altronic 

eferred to herein. P 


“If you are ¢ 
© Altroni 
with resp 


Bere, [ores) 
. C iSé 


ct to any matter or thing 


(03) 51750060 
Exact Computer Systems 2 pte 

(03) 56724774 
(7) 38496168 
(07) 32527466 
(07) 38082777 


(07) 55312599 
(07) 40321710 
(07) 49511723 
Gladstone Elect. Services (07) 49724459 
(07) 49221058 
580500 
(07) 47422590 
(07) 41283055 
(07) 54436119 
’) 41214559 
(07) 47754522 
(07) 47433475 


(03) 63347333 
Central Communications (08) 89522388 


A 0970A 
RRP $145 
NOW ONLY 


Identify those impossible to 

read micro miniature components, without straining your 
eyes. 

Uses are not only limited to electronics, of course. It's 
ideally suited to stamp and coin collectors, model makers, 
seamstresses, jewellers etc. 


8Q POLYPROPYLENE WOOFERS 


These polypropylene cone woofers make ideal 
replacement drivers to rejuvenate your old 
floor standing speakers. Alternatively 
combine them with an amplifier module and 

create a thumping active subwoofer for your 
home theatre system. 


;: 6(0W RMS power, 
100W max ¢ Frequency Response 
34Hz-4kHz ¢ Suggested enclosure 30L 
° ptr aA eis 1W @1m 

at : 60W RMS power, 
1 oow 1 max ¢ Fietieney Response 
28Hz-4kHz ¢ Suggested enclosure 22L 
¢ Sensitivity 92dB 1W @1m 


RRP 
C 3060 8” 60W Subwoofer $58.00 
C 3065 10” 100W Subwoofer $77.00 


SAVE UP TO 50% ON METAL XLRS 





- 
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P 0862 3 Pin Line Female 90° $12.10 


P 0910 3 Pin Line Female Crimp-on $6.70 


P0912 3PinLine Male Crimp-on $5.85 


KRONA! ¢ 
50W ¢ 


Small in size 

BIG on power 
GO-ANYWHERE! 
A gas iron for busy 
technicians, this little iron T 2595 ONLY 
packs a HUGE 50Watts of heating 
power and will just keep on going for 
up to 1 hour on a full tank! 


n sold. 


With every. Iron Erp 


Valued at $4. 


174 Roe St. Perth W.A. 6000 Phone (08) 9428 2188, Fax (08) 9428 2187 
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NEWCASTLE Novocastrian Elec. Supp. (02) 49562562 
PORT MACQUARIEJohn Fettell 2-Way Radio (02) 65811341 
WOLLONGONG __ Newtek Electronics (02) 42271620 

Vimcom Electronics (02) 42284400 


+64 3343 4475 


Aztronics 

Force Electronics 
Aztronics 

Force Electronics 

Force Electronics 

Force Electronics 
Bassham’s TV & Comp. 
David Reid Elect. 
Prime Electronic Comp. 
Chantronics 

Superb Electronics 


PDC Group 
Haven Electronics 
Protronics 


(02) 49562562 
(02) 44215552 
(02) 67422110 
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Christchurch ELstronics 
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Last month, we gave the circuit details for 
our new 6-Channel Remote Volume 
Control and showed you how to build the 
PC board assemblies. This month, we 
complete the construction and give the test 


and setup details 


By JOHN CLARKE 


OW THAT ALL THE PC boards 
Nie: been built, it’s time to 

prepare the metalwork. Hope- 
fully, this unit will be made available 
as a complete kit, in which case the 
metalwork will be supplied pre- 
drilled. 

Alternatively, if you’re buying the 
bits separately, you will have to drill 
the case yourself. 

As supplied, the case comes in 
pieces and it’s a good idea to drill the 
front and rear panels before putting it 
together. The front and rear panel 
artworks (Fig.12) and the main wiring 
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diagram (Fig.10) show the positions 
of these holes. 

Starting with the front panel, you 
have to drill holes for mains switch 
S1, the 20-LED display, the three push- 
button switches, the acknowledge LED 
and the infrared receiver. The rectan- 
gular cutouts for the mains switch 
and LED bargraph can be made by 
first drilling a series of small holes 
around the inside perimeter of the 
cutout, then knocking out the centre 
piece and filing to the correct shape. 

Don’t make cutout for the mains 
switch too big —it must be a tight fit so 


Just about any IR 
remote control that’s 
capable of outputting 
- Philips codes can be 
used. This is the 
Select 1 from Jaycar. 





that it is properly secured by its re- 
taining tabs. The pushbutton switch 
holes should be about 9mm to allow 
clearance for the 7.5mm diameter 
switch caps. 

The rear panel requires holes for 
the RCA sockets, the safety fuseholder, 
the mains lead cordgrip grommet and 
the earth terminal adjacent to the RCA 
sockets. Take care with the hole for 
the cordgrip grommet. This hole is 
not round — instead, it must be care- 
fully profiled to match the shape of 
the grommet, so that the grommet can 
not later be pulled out when the mains 
cord is fitted. 

The holes for the RCA sockets must 
be large enough to prevent the RCA 
plugs from making contact with the 
metal chassis when they are con- 
nected. 

Once these holes have been drilled, 
assemble the case without the lid, us- 
ing the machine screws supplied. The 
next bit is important: be sure to scrape 
away the paint at the countersunk 
screw points, so that each section of 
the case makes good metal-to-metal 
contact. This ensures that each sec- 
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This close-up view shows the mounting details for the Control & Display board. It mounts at the front of the chassis on 
four tapped 12mm spacers and is secured using eight M3 x 6mm screws. 


tion is properly earthed to mains earth 
(important for safety reasons) and also 
prevents hum problems. 

Next, mark out the mounting holes 
for the three PC boards on the base- 
plate and drill these holes to 3mm. 
You will also have to drill mounting 
holes for the earth lug, the mains ter- 
minal block screws and the trans- 
former bolt (see Fig.10). Deburr all 
holes using an oversize drill. 

Next, scrape away the paint or ano- 
dising from the area around the two 
earth lug mounting holes. This is nec- 
essary to ensure that the earth lugs 
make good contact with the bare metal 
of the case and is also an important 
safety measure in the case of the mains 
earth lug. 

For the same reason, scrape away 
the paint or anodising from the bot- 
tom outside of the chassis around the 
mounting holes for the mains termi- 
nal block. This will ensure that the 
mounting screws are properly earthed. 


Installing the hardware 


The various hardware items — in- 
cluding the power transformer, switch 
S1, the fuseholder, the mains terminal 
block, the earth lugs and the PC boards 
— can now be installed in the case. 
The boards are installed as follows: 

(1) Signal board: this mounts on 
two 6mm-long untapped spacers at 
the front and is secured using two M3 
x 12mm screws and two M3 nuts and 
star washers. The RCA sockets are 


www. siliconchip.com.au 


The Signal Board is secured by attaching it to two 6mm-long untapped spacers 





along the front edge and by fastening the RCA socket assemblies to the rear 
panel using 6g self-tapping screws into the plastic mouldings. 


then secured to the rear panel using 
6g self-tapping screws into the plastic 
mouldings. 

(2) Display board: this mounts on 
four tapped 12mm spacers and is se- 
cured using eight M3 x 6mm screws; 

(3) Power supply board: this mounts 
on four 10mm M3 tapped spacers and 
is secured using eight M3 x 6mm 
screws. 

The toroidal transformer is secured 
using the supplied bolt, rubber wash- 
ers, metal mounting plate and nut. 





The rubber washers are placed be- 
tween the transformer and chassis and 
between the transformer and the metal 
mounting plate. The assembly is then 
secured using the mounting bolt. 

Do the bolt up firmly but don’t 
overtighten it — you'll distort the chas- 
sis if you do. 

The mains terminal block is secured 
to the chassis using two 12mm x M3 
screws and nuts. Note that a piece of 
Elephantide insulation material meas- 
uring 35mm x 35mm is mounted un- 
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der-the terminal block as an addi- 
tional safety measure. 

Make sure that the mains earth lug 
is properly secured — it must be at- 
tached using an M3 x 10mm-long 
screw, nut and two star washers as 
shown in Fig.11. A second lock nut is 
fitted to this assembly, so that it can- 
not possibly come loose later on. 

Now use your multimeter to con- 
firm that there is zero ohms resist- 
ance between the earth lug and all the 
panels of the case. You should also 
get zero ohms resistance between the 
earth lug and the two mains terminal 


block mounting screws. 

Before installing the mains wiring, 
it’s necessary to check that the power 
switch is the right way up. To do this, 
switch it to the ON position and use a 
multimeter to check that the resist- 
ance between the two contacts is 0Q. 
If the rocker needs to be in the OFF 
(up) position to get a 0Q reading, the 
switch will have to be inverted. 


Mains wiring 

Fig.10 shows the mains wiring de- 
tails. Exercise extreme caution when 
installing this wiring and be sure to 


TORSE MS 
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The Power Supply board mounts on four 10mm M3 tapped spacers and is 


secured using eight M3 x 6mm screws. 


72 SILICON CHIP 


This view shows how the 
completed modules are installe 
in a 1U rack chassis and 
interconnected using two 8-way | 
cables fitted with pin headers. 





follow Fig.10 exactly — your safety 
depends on it. 

First, strip back about 350mm from 
the outer sheath of the mains cord, so 
that the Active (brown) lead has suffi- 
cient length to reach both the fuse- 
holder and the power switch (S1). This 
done, clamp the mains cord into posi- 
tion using the cordgrip grommet. 
Check that the grommet properly 
clamps the cord to the chassis; you 
must NOT be able to pull the cord 
back out. 

Next, trim the Active (brown) lead 
so that it is about 70mm long. The 
Active lead then goes to the centre 
terminal of the fuseholder, while the 
leftover brown lead is run between 
the outside terminal and the mains 
terminal block. Slip a 40mm length of 
10mm-diameter heatshrink tubing 
over the two leads before soldering 
them to the fuseholder. 

Once the connections have been 
made, push the tubing over the body 
of the fuseholder (so that the termi- 
nals are covered) and shrink it down 
using a hot-air gun. 

The Neutral (blue) lead from the 
mains cord goes directly to the mains 
terminal block, while the Earth (green/ 
yellow) lead is connected directly to 
the main earth lug. The Earth lead 
should be left long enough so that it 
will be the last connection to break if 
the mains cord is “reefed” out. 

Now set your multimeter to low 
ohms range and check the resistance 


www. siliconchip.com.au 
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Another view inside the completed unit. Use cable ties to secure the mains 
wiring, so that the leads cannot possibly come adrift (see also Fig.10). 


between the earth pin on the mains 
plug and the various chassis panels. 
In each case, you should get a reading 
of close to zero ohms. 

_ Next, the .001pF capacitor can be 
installed and the transformer and 
mains switch wiring completed at the 
terminal block. In each case, make 
sure that the wire insulation goes into 
the mouth of the terminal block and is 
pushed all the way up to the brass 


CRIMP OR SOLDER LUG 
= ‘ 


STAR 
WASHERS <= 


M3 x Hs SCREW, 
NUT AND STAR 
WASHERS 
Fig.11: this diagram shows the 
mounting details for the two 
earth lugs. The second nut 
locks the first nut, so that there 
is no possibility of the earth lug 
later working its way loose. 
Don’t forget to scrape away the 
paint or anodising from the 
area around the two earth lug 
mounting holes, to ensure 
proper contact with the chassis. 
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connector before doing up the screw. 
Leads that share a common connec- 
tion should be twisted together and 
lightly tinned with solder before in- 
serting them into the terminal block. 

Don’t use a terminal block that’s 
too small to accept the insulation from 
two leads — you must be able to push 
the insulation of both leads fully into 
the terminal block and all the way up 
to the brass connector. 

The connections to the mains switch 
are made using fully-insulated female 
spade terminals. Make sure that the 
spade terminals are securely crimped 
to their leads before fitting them to the 
switch —a ratchet-driven crimping tool 
should be used for this job. 

Finally, connect the transformer sec- 
ondary leads to the Power Supply PC 
board as shown in Fig.10. 

Use cable ties to lace the mains 
wiring together. In particular, you 
should install one tie close to the 
mains switch, another close to the 
fuseholder and several more close to 
the mains terminal block. This will 
prevent the leads from coming adrift 
and if one does come loose, it will be 
held in place so that the exposed end 
cannot move and make contact with 





the case. Any remaining cable ties can 
be used to secure the transformer’s 
secondary leads. 


Completing the wiring 

You now need to make up two 8- 
way leads with pin header sockets at 
each end to interconnect the three PC 
boards. 

Begin by cutting a 110mm length of 
8-way rainbow cable from the 270mm 
length supplied. That done, strip the 
wire ends, crimp them into the header 
pins and insert the pins into the header 
sockets (note: the header sockets must 
be oriented as shown in Fig.10). Now 
repeat this procedure for the remain- 
ing 160mm length of 8-way cable. 

Connect the finished cables to the 
Signal and Display Boards but leave 
the Power Supply Board disconnected 
at this stage. You have to make sure 
that the supply board is delivering the 
correct voltages before making this 
connection. 


Switching on 

Before switching on, check the 
mains wiring carefully to make sure 
there are no mistakes. Check also that 
the wiring to the power supply board 
is correct. 

Once you're sure that everything is 
correct, install a 0.5A fuse in the fuse- 
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holder, then apply power and check 
the output voltages from the Power 
Supply Board. 

All voltage checks should be made 
with respect to the OV (GND) termi- 
nal. Check that the +12V, +6V and 
+17V (nominal) rails are all present. 

If these are all correct, switch off 
and wait for about one minute to en- 
sure that all rails have dropped to OV. 

Now plug the header into the Power 
Supply Board, switch on and check 
that one of the display LEDs is lit. You 
should be able to move the LEDs that 
are lit up and down the bargraph us- 
ing the Up and Down buttons. Press- 
ing the Mute switch should immedi- 
ately cause the LED (or LEDs) to flash. 
Pressing Mute again (or the Up but- 
ton) should stop the flashing. 

It’s now a good idea to check the 
supply rails to each IC just to make 
sure everything is OK. To do this, 
connect your multimeter’s common 
lead to the metal tab of REG1 and 
check that the following voltages are 
present: +5V on pin 14 of IC1; +11V 
on pin 8 of IC2, IC3, IC5 & IC6; -11V on 
pin 4 of IC2, IC3, IC5 & IC6; +6V on 
pins 13, 14 & 15 of IC4 & IC7; and -6V 
on pins 7 & 19 of IC4 & IC7. 

The voltages should all be within 
about 0.5V of the above values. 


Remote control 


Assuming everything checks out so 
far, you can now test the unit with the 
IR remote control. 

First, you have to set the remote 
control so that it transmits codes that 
are suitable for Philips devices. Ini- 
tially, it is best to set the IR remote to 
the TV1 code, since this is the default 
setting for the 6-Channel Remote Vol- 
ume Control. 

If you are using the Big Shot 3 IR 
remote from Jaycar or the Altronics 
AV8E (Cat. A1007), for example, you 
need to set it to code 191. This is done 
by pressing the SET and TV buttons 
together and then releasing them. The 
transmit LED will light and you then 
enter the number 191 using the 
number buttons. 

Another suitable IR remote control 
is the Select 1 from Jaycar. This has to 
be set to code 11414. To do this, you 
first press both the CODE and Operate 
(red) buttons for two seconds and then 
release them. You then enter the num- 
bers 11414. 

Note that the Select 1 remote con- 
trol will only operate the 6-Channel 


www.siliconchip.com.au 


Remote Volume Control when it is set 
for the TV1 code. The Dick Smith Cat. 
G-1223 remote control works in simi- 
lar fashion. 

Having set the transmit code, check 
that it can operate the 6-Channel Re- 
mote Volume Control using the Vol- 
ume Up/Down, Mute and Channel Up/ 
Down buttons. 

If you have a different type of re- 
mote control, start by selecting a pro- 
gramming number that’s for Philips 


TV sets. It’s then simply a matter of 


trying each number in turn until you 
find one that works. 

Now test the remote control on your 
TV set. If it operates the TV set, then 
you will need to use another code. 
The choices are SAT1 and SAT2 but 
note that these options are available 
only on the multi-function remote con- 
trols such as the Altronics AV8E and 
the Jaycar Big Shot3 (not on the Select 
1 or DSE Cat. G-1223). 

The SAT1 code is 424, while the 
SAT2 code is 425. The selected code 
(424 or 425) is entered into the IR 
remote control after first pressing the 
SET and SAT switches. 

The 6-Channel Remote Volume Con- 
trol also needs to be changed to accept 
the new SAT1 or SAT2 code. The SAT1 
address is selected by pressing the Up 
pushbutton on the 6-Channel Remote 
Volume Control at power up. Simi- 
larly, SAT2 is selected by pressing the 
Down pushbutton at power up, while 
TV1 can be re-selected by pressing 
Mute at power up. The selection is 
stored in memory and will not alter 
unless one of the switches is again 
pressed during power up. 

Check that the 6-Channel Remote 
Volume Control can now be operated 
using the new code. If you have a 
different remote control unit to those 
mentioned above, select a code that 
operates a Philips satellite receiver 
and test it. If it doesn’t work, try other 
satellite codes until you find one that 
does. 

Finally, you can test the 6-Channel 
Remote Volume Control by hooking it 
up to the outputs of your DVD player 
and to your audio amplifiers. Check 
that the volume changes smoothly for 
all channels and that the sound is 
distortion-free and clear of any noise 
or hum. 


Hum problems? 


In most cases, you shouldn’t en- 
counter any problems with hum and 
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Fig.12: these two artworks for the front and rear panels are reproduced here 60% of actual size and may be enlarged to full-size for use as drilling templates on a 


photocopier (1.67x). If you buy a kit, then the front & rear panels will be supplied pre-punched and with screened lettering. 
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Fig.13: here are the full-size etching pattern for the three PC boards. Check your 
boards carefully before installing any of the parts. 


noise but if you do, here’s a few trou- 
bleshooting tips. 

First, many power amplifiers don’t 
have the signal earth connected back 
to mains earth and this can make the 
audio signal susceptible to mains 
switching noise (eg, as appliances are 
switched on and off). Earthing the sig- 
nal at one point should reduce this 
effect and you can do that by connect- 
ing the earth track on the Signal Board 
to the signal earth terminal adjacent 
to the RCA connectors (see Fig.10). 

Alternatively, if two or more of your 
amplifiers connect the signal earth to 
mains earth, you may get what’s called 
a “hum loop”. This will cause an au- 
dible (and annoying) hum in the au- 
dio signal. 

There are several ways to get round 
this. First, try connecting all stereo 
amplifiers, the DVD player and the 6- 
Channel Remote Volume Control to 
the same power point via a multi-way 
power board. If that doesn’t help, try 
disconnecting the signal earth (NOT 
the mains earth) from chassis in each 
amplifier and then use the optional 
signal earth connection in the 6-Chan- 
nel Remote Volume Control unit as 
the single earthing point. 

Note: for safety reasons, you must 
NOT disconnect the mains earth con- 
nection (if it exists) inside an ampli- 
fier chassis (or any other chassis). 

As a last resort, the earth tracks on 
the Signal Board can be broken. This 
involves cutting the tracks at the 
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thinned sections labelled “Earth Loop 
Break” and will separate the earthing 
into three sections. Use channels 1 & 2 
for the first stereo amplifier, channels 
3 & 4 for the second stereo amplifier, 
and channels 5 & 6 for the third stereo 
amplifier. 

In addition, the earth connections 
in the leads from the DVD player to 
the RCA inputs of the 6-Channel Re- 
mote Volume Control will have to be 
disconnected. You can do that by cut- 
ting away the outside earth lugs on 
the RCA plugs at one end of each lead, 
where they connect to the 6-Channel 
Remote Volume Control. 

Alternatively, the leads can be re- 
wired to new RCA plugs at one end, 
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leaving the earth braid of the cable 
disconnected. sc 
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NEW 2.4 Ghz AV TRANSMITTER MODULES AND CAMERAS 


SUPPLIED IN MODULE FORM, 
NO PLUGS/SOCKETS, 
SOME ASSEMBLY/ 
SOLDERING REQUIRED. 
















Formula 1 racing 
game, Rated "G" 
Comes with full 
instructions 


and disk: $18 TRANSMITTER / RECEIVER 


MODULES 





A: 


7 
Shoot em up adventure e (am «15 X 15 X 5mm (Main body). This is the smallest 2.4 _ 
game, Rated "MATURE i Ghz 10Mw transmitter we have seen. Requires 5Vdc. 
Comes with full 4 Will Transmit up to 100 Mtr. with a 30mm wire as an 
instructions Se antenna. Module "A" plus module "C" $169 
and disk: $18 c & D: 1Ghz ST : 
RAI > : ; Will 
) Transmit up to 100 Mtr. with a 30mm wire as an 
Shoot em up adventure a 
game, Rated "MATURE" : 
Comes with full s kit contains me C &D and includes 
PBCs and all on-board components. :$119 





instructions 
and disk: $18 CAMERAS 
H “M B: Y LOW LIGHT 


IBM games port 20X25 X 19mm. $98 
E: 






compatible. Features LOW LIGHT 
include Quick release fl C 

desk clamp, 4 on wheel 30 X 30 X 30mm. :$82 

buttons and 2 paddles F: INI LOW LIGHT 


for gear change etc. 
Comes with installation HOUS NASE f 
CD: $69 Dia. 86mm X 60mm. $92 
(USED) POWER 
SUPPLY ~ - 


13.8Vdc @ 10A 


Has non standard 
input/output plug 
400mm(L) 

; - : : X100mm(W) 

i eUn ' X115mm(H)... “i 
Use the Transmitter to control 4 output relays in bat te ae orf a 
either toggling or momentary operation. Uses a pre- website ety 
built and pre-aligned 433MHz UHF (crystal locked) Only $45 — 


receiver module and can learn to use other . ‘ 
transmitters. Output relays have high contact peat st: ra li ly all ; A ed ; Ih A Id styl 
ratings. 12V DC operation. Kit includes PCB and all y geta jodem when most telephone lines only allow up to s used in small household style 
on-board components... Receiver kit, no transmitter: 33.6K? These 33.6K Hayes ACCURA 336 External Modems are in heaters, around 2kW total at 240V but not linear, the 
$54... Receiver kit +4 tranemittar! $79 Extra good condition. We supply these modems with a 9V @ 1A resistance of each element is around 6000hms 
transmitters $25 ea : _ plugpack. The plugpack has a different connector and will require when cold, could be used at 
. i changing (correct plug got supplied). lower voltages for incu- 

f bators or dummy loads 

etc. etc, 240V/120mm 
fan, plus a triple mains 
















We are selling 


these modems rated switch will be 
fora small supplied with each unit, 
amount of their the whole assembly for 
retail price: less than the price of 
(ZB0302) the fan!: $15 





$22 each (limited quantity) 


. (NEW) SOUND BLASTER LIVE! 5.1 SE AND 
i : itn BOSTON ACOUSTICS DIGITAL ENTERTAINMENT 
We : have m ore use d test This special edition is supplied with the PCI card, Software on CD and leads 
equipment coming all the time and to connect the card to a CD-ROM. Visit the creative website for further 
we need to clear stock to make way information. These are brand new in their retail packaging. A manual is not 
for the next lot. The only way to supplied but can be downloaded The card has a digital output suitable for 


' 
395nM UV LED's... make sure you don’t miss out is to 4riving the Boston Acoustics sound system: (SBDES1) $100 These cards 











200mCD $4.70 i subscribe to our bargain corner & can only be purchased with a Boston Acoustics sound system. Previous 
' : A ; ., purchasers of the Boston Acoustics sound system may also Purchase these 
Blue LED's | | |receive advanced notice by E-Mail | ¢o74., y 
3.5CD $3.50 * | Just send us a blank E-Mail to.... 
White LED's te 3 “subscribe 
10CD $4 
15CD $6 i 
3mW $18 
6mW $36 
10mw $90 
i] = | ts 





25mW $200 


www.oatieyelectronics.com Orders: Ph eS ) 9584 3563, Fax (02) 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
major cards with ph. & fax orders, Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 
SC_APR_02 
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The AWA 719C Console; Pt.2 


Last month, we took a look at the impressive 
AWA 719C console radio and described a 
typical restoration. In Pt.2 this month, we detail 
the alignment of this complex receiver. 


All the normal restoration jobs had 
been completed on this particular set. 
I’d cleaned the chassis, replaced sus- 
pect paper capacitors, tested various 
other components, replaced perished 
wiring and had the cabinet restored to 
its former glory. There was really only 
one major job left to do — the align- 
ment of the RF, aerial, oscillator and 
IF circuits. 

Now as anyone who has ever at- 
tempted to align one of these sets 
knows, it isn’t a 10-minute job as it is 
for most superhet broadcast receivers. 
The average superhet set has four IF 
adjustments and four adjustments for 
the aerial and oscillator circuits, so 





This photograph shows the two brackets (coloured with a bla 


the job is straightforward. 

By contrast, the AWA “7-banders” 
have four IF transformer adjustments 
plus 19 other adjustments (and some 
of these are compromises) for the front 
end of the set. What’s more, some of 
these adjustments have to be repeated 
as they tend to interact with each other. 
In addition, a stable RF signal genera- 
tor that is well calibrated and capable 
of operation up to at least 23MHz is 
required. 

Apart from the alignment taking 
more time, there are a few rather nasty 
problems that crop up during the pro- 
cedure. First, the dial isn’t attached to 
the chassis, so how do you align the 


pe 





—— 


ck felt-tipped pen) 


that were made to hold the dial in place during alignment. 


78 SILICON CHIP 





front end without a dial-scale? 

If you have the correct alignment 
data for the particular model set, it is 
relatively easy to do. The dial drum 
has a semi-circular scale around one 
side and there is a pointer that is along- 
side the scale, as can be seen in one of 
the photos. It’s then a matter of look- 
ing up the “alignment table”. For ex- 
ample, in one of the alignment tables, 
the listing for 600kHz is 19° on the 
drum, while for 1500kHz it is 168°. 

However, as I found out, models 
that are claimed to be the same elec- 
trically, such as the 617T that I have 
and the 719C that I have been restor- 
ing, may not be identical. My set tunes 
from 540-1500kHz on the BC (broad- 
cast) band, while the 719C tunes from 
540-1600kHz. This means that the 
alignment data for my set and the 
719C will be different even though 
the published data says they are elec- 
trically identical! 


Why won’t it track? 


Normally, you would expect to tune 
the oscillator slug at the low frequency 
end of each band and the trimmer at 
the high frequency end of each band. 
However, while the alignment freq- 
uencies are known, the angular posi- 
tion of the dial drum that corresponds 
to the alignment frequencies is often 
unknown. 

Initially, I went ahead and used the 
AWA listings but found that the coil 
cores and trimmers on the 719C re- 
ceiver had to be altered considerably 
to get the set operating as per the 
alignment table. This seemed a bit 
strange, so I held the dial mechanism 
in approximately its correct position 
and attached the pointer to the dial 
cord. The alignment points were no- 
where near where they should have 
been. 

It was then that I realised that the 
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719C covers from 540-1600kHz instead 
of 540-1500kHz as for my 617T, as 
noted above. And that explained why 
I couldn’t get it to track correctly. The 
719C I was restoring is obviously a 
later set due to the extended broad- 
cast band calibrations, therefore the 
degree settings would be different on 
the dial drum. 

But what settings should I use? This 
was getting messy. 


A tuning aid 

So how I could align this set with- 
out the relevant set of alignment in- 
structions? After some thinking, I came 
up with the idea of mounting the dial 
scale onto the receiver chassis by some 
means. I had some scrap 24-gauge gal- 
vanised flashing (plumbers or hard- 
ware stores often have it available) 
and decided that I could make some 
simple brackets for the job. It really is 
a pity the chassis design wasn’t simi- 
lar to the 805G and other radiogram 
models, where the dial scale was 
firmly attached to the chassis assem- 
bly — alignment would have been so 
much easier. 

The brackets that I made can be 
clearly seen in one of the photos 
(they’ve been coloured black using a 
felt-tipped pen). At the lefthand end, 
one bracket is attached (using a nut 
and bolt) to a vertical piece of metal 
that supports a dial scale pulley. The 
other end of this bracket then goes to 
an existing bracket at the bottom of 
the dial-scale. 

At the other end, the second home- 
made bracket goes between another 
existing dial-scale bracket and a plate 
which carries the dial-drive mecha- 
nism. It was necessary to drill a small 
hole near the front bottom of this plate 
to accept a nut and bolt to secure the 
second bracket in place. 

Provided you get the brackets right, 
the dial drive will work quite well. 
Remember however, that this is a 
rather flimsy arrangement, so take care 
to ensure that no stress is applied to 
the assembly. It should be perfectly 
adequate while the alignment proce- 
dure is carried out, however. 


Tuning the IF stage 


With the gang closed, the pointer is 
attached so that it is just below 540kHz 
(Kc/s) on the dial. This done, the IF 
transformers are tackled first. With 
the set turned off, attach a digital mul- 
timeter (DMM) (set to the 20V DC 
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The dial drum has a semi-circular scale (marked in degrees) around one side 
and this is used in conjunction with the “alignment table” (see Table 1) when 
making alignment adjustments. The holes adjacent to the two arrows at bottom, 
left of the chassis allow access to the 9MHz aerial and RF trimmers. 


range) between the AGC/AVC line and 
chassis using clip leads. An ideal spot 
is across C37, with the negative lead 
going to the unearthed side of the 
capacitor. With the set turned on, the 
DMM should read about -3V, which is 
the standing bias on the front-end 
valves. 

Next, attach the signal generator to 
the aerial terminal of the receiver, set 
it to 455kHz with (tone) modulation 
and increase the power until the tone 
is heard from the speaker. You may 
have to tune around 455kHz on the 
signal generator to get a response, al- 


though I usually find that most sets 
are close enough to 455kHz in their 
alignment to make this step unneces- 
sary. 

Now increase the output on 455kHz 
(if you can hear it on that frequency) 
until the DMM shows an increased 
reading. (It is possible to “walk” the IF 
frequency up or down to 455kHz if it 
is way off frequency; eg, if there is a 
problem with the IF stage due to some- 
one’s fiddling or if there is a fault). 
That done, adjust the tuning slugs (us- 
ing a small plastic screwdriver) in the 
top and bottom of each IF transformer 
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(white & light green type respectively), the oscillator cores (yellow type) and the 
trimmers (red type). The numbers in the brackets refer to the corresponding 
adjustment number in the alignment table. 


for a maximum reading on the meter. 

All being well with the IF trans- 
formers, a peak will be found within a 
turn or two either side of the initial 
settings. The screws can then be locked 
in position with a dab of plastic ce- 
ment or nail polish. 


RF, aerial & oscillator circuits 


Now we come to the “fun” part — 
the alignment of the front-end of the 
set. Table 1 (at the end of this article) 
is an extract from a set of alignment 
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instructions for the 611-T and a few 
other sets. This table can be used to 
tune the RF, aerial and oscillator sec- 
tions of the set. 

However, although I used this in- 
formation to tune my 617-T, some of 
the component numbers for the 611-T 
are different. 

The procedure is as follows. Using 
the 611-T alignment table, switch the 
set to the broadcast band and turn the 
dial drum until 19° appears under the 
small pointer. This is the 600kHz mark 








and the dial pointer should also be 
aligned to the 600kHz mark on the 
dial scale. Note that I have used “kHz” 
and “MHz” abbreviations in this arti- 
cle, whereas the dial and tuning in- 
structions show “Kc/s” and “Mc/s”. 

It is now possible to either use the 
alignment table or do it directly from 
the dial-scale that has been temporar- 
ily attached to the chassis via the 
brackets described earlier. There is no 
problem in aligning the set using the 
bracket method. However, if you use 
the alignment table and the calibra- 
tion table for the 611-T, it may be 
correct for the model that you are align- 
ing, or it may not be — as was the case 
with the 719C. 

The alignment table is used for each 
band but the dial calibrations and not 
the degree settings must be used to 
align the circuits correctly. I feel much 
more confident this way. 

The location of each of the adjust- 
ments is not shown on any literature 
that I’ve been able to access, so dia- 
grams 2 and 3 have been drawn to 
show where each of the 19 adjust- 
ments are located. This has made it 
much easier for me to do this job and 
should help you too. 

Note that the oscillator adjustments 
are all made from above the chassis, 
while the RF and aerial trimmers are 
under the chassis, as can be seen in 
the photograph at left. Note also that 
the 9MHz aerial and RF trimmers are 
accessed through the end of the chas- 
sis, as shown by the arrows in the 
photograph of the dial scale. 

The broadcast band is aligned as 
per steps 5, 6, 7 & 8 of the alignment 
table. I connect the receiver to a “typi- 
cal” antenna, then clamp the output 
lead from the signal generator over 
the insulation on the antenna lead. 
That way, the generator has little ef- 
fect on the tuning of the aerial coils, 
although the generator does have to 
be wound up further to get a reason- 
able level into the receiver to actuate 
the AGC. 

In practice, the generator is set to 
each of the frequencies shown in the 
alignment data in turn. Note that it’s 
necessary to repeat the adjustments 
again for maximum reading on the 
DMM. In fact, you may need to repeat 
the procedure several times before you 
are happy that there is no interaction 
between the individual adjustments. 

After the broadcast band been com- 
pleted, the 17.7-22.3MHz band can be 
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aligned. This involves setting the dial 
to 17.8MHz (or 18°) and doing adjust- 
ments 9, 10 & 11. You then set the dial 
to 21MHz and do adjustment 12. 

On the 15.0-19.0MHz band there is 
only one adjustment and that is the 
oscillator at 15.2MHz (adjustment 13). 

On the 11.7-15.0MHz band, all the 
circuits are adjusted at 11.8MHz. The 
adjustment numbers are 14, 15 & 16. 

Moving now to the 9.4-12.0MHz 
band, again there is only one adjust- 
ment and that is the oscillator on 
9.5MHz (adjustment 17). 

On the 3.6-9.7MHz band, the dial is 
set to 9MHz and you do the adjust- 
ments 18, 19 & 20. The dial is then set 
to 4MHz for adjustment 21. Person- 
ally, I would do 21 first (which is 
conventional wisdom), then 18 and 
then go between these two until I was 
satisfied that the oscillator was track- 
ing correctly before doing adjustments 
19 and 20. 

We are now nearly at the end of the 
alignment procedure. On the 1.5- 
4MHz band there are two adjustments, 
both involving the oscillator. Adjust 
the oscillator core at 1.6 MHz (adjust- 
ment 22) and then the trimmer (ad- 
justment 23) at 3.7MHz. Re-check af- 





ter adjusting both that the first one is 
still correct and if not, readjust it. 

The other adjustment will quite 
likely be out again but not as much as 
before. Going between the two adjust- 
ments will quite quickly get the oscil- 
lator circuit tracking fairly accurately 
across the band. This technique ap- 
plies to any of the bands where the 
oscillator is adjusted at both the low 
and high ends of the band. 

Finally, recheck the broadcast band 
alignment ifthe 21MHz oscillator trim- 
mer has had to be altered. Note that 
the information on the 611-T indi- 
cates that the trimmer is C9 but in the 
617T and 719C it is C12. 


The compromises 

Normally, the front end of a set with 
seven bands and an RF stage will have 
six adjustments per band, making a 


AIRZONE MODEL 300: total of 42 adjustments. However, there 
manufactured by Airzone (Sydney) are only 19 adjustments in these par- 
in 1934, the Model 300 features a ticular sets. There are several reasons 
classic wooden “Cathedral” style foe tities 

cabinet. The circuit is a 4-valve men ‘ 

superhet with the following valve First, there are no aerial or RF stage 
types: 57 autodyne mixer, 58 IF adjustments at the low-frequency end 
amplifier, 59 anode bend detector/ of each band. This means that if the 
audio output and an 80 rectifier. coils are not exactly matched, the per- 


formance at the low-frequency end of 


WHEN QUALITY COUNTS... 


valve equipment manufacturers and repairers choose only the best... 


Valves - SVETLANA 6L6GC, 12AX7, 300B, 6550, EL34, EL509, KT88 
GOLDEN DRAGON KT66, 4-300BM, 300BM 
EI ELITE GOLD 6CG7, 12AX7, EL84, - gold pins 
Transformers — HAMMOND CLASSIC Single-ended 25 watts 


Cr ™ 


Svetlana 


Stockists - ysw 
Victoria 


Push/pull / Ultra-linear 10 to 120 watts 
Power — universal primary, secondary to 250mA 
Filter chokes - to 300mA 


HAMMOND 
MANUFACTURING 


MEGtronics — 02 9831 6454 
Electronic Valve & Tube Company — 03 5257 2297 
Resurrection Radio — 03 9510 4486 


New Zealand Logic Research Electronics — 07 849 5293 


AG Distributed by [PPR PeP Sarre ea ilo rrr 
Electronics Tel +61 3 5257 2297 Fax: +61 3 5257 1773 


www.siliconchip.com.au 





PO Box 487 Drysdale VIC 3222 AUSTRALIA 
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the band can be inferior to that ob- 
tained at the high-frequency end. 

Second, on some bands, there are 
only adjustments for the oscillator at 
both ends of the band; eg, the 1.5- 
4.0MHz band which has no RF or 
aerial coil adjustments at all. This can 
be quite a compromise if the coils 
aren’t accurately matched. 

In fact, I found that if1 wanted good 
performance at the high end of the 
band in the 719C, I had to compro- 
mise with the oscillator frequency. For 
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this particular receiver, I found that in 
order to get good RF sensitivity, I had 
to adjust the oscillator so that the re- 
ceiver was actually on 3.65MHz when 
the dial said it was 3.7MHz. 

Third, on the 9.4-12.0MHz and 15.0- 
19.0MHz bands, there is only one ad- 
justment and that is for the oscillator 
at the low-frequency end. Hopefully 
the set will track correctly across each 
of these bands but that’s really a faint 
hope I’m afraid. The value of C15 is 
quite critical and by altering it, it is 






GENERAL ELECTRIC MODEL 110: 
this receiver was made by AWA 
(Sydney) in 1932 and has the 
distinction of being the first to be 
housed in an Australian-made 
Bakelite cabinet. The same chassis 
was also marketed under the AWA 
brand as the Model C87. The 
circuit is a 4-valve TRF with the 
following valves: 35 RF amplifier, 
24 detector, 47 output and an 80 
rectifier. 





possible to correct the tracking to some 
degree. 

C1 and C22 could also be played 
with to improve the tracking of the RF 
and aerial circuits on shortwave as 
well. However, it is not an easy task 
and unless you are a bit of a maso- 
chist, it is left well alone. 


Summary 


These sets overcome the deficien- 
cies in their tuned circuits by sheer 
brute force but are not as sensitive as 
some sets. In addition, the tuning 
mechanism is free-running and tun- 
ing shortwave stations is a dream com- 
pared to the “hair’s-breadth” tuning 
on a conventional dual-wave set. And 
although the tuning accuracy isn’t as 
good as it should be, it is better than 
on most receivers. Most listeners rarely 
knew the frequencies of the shortwave 
stations they wanted to listen to any- 
way. 

Finally, they are an impressive re- 
ceiver to look at and well worth a 
place in your vintage radio collection. 
If you’ve always wanted to align your 
AWA 7-bander, this article should be 
all the incentive you need. sc 
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How many times have you wanted to access a company’s website but cannot remember their site name? 


Here’s an exciting new concept from SILIcon Cuip: you can access any of these organisations instantly by going to 
the S1z1con Cup website ( www.siliconchip. com.au), clicking on WebLINK and then on the website graphic of the 
company you’re looking for. It’s that simple. No longer do you have to wade through search engines or look 
through pages of indexes — just point’n’click and the site you want will open! 


Your company or business can be a part of S1z1icow CHIP 
each month on the Siu1cow Cup WeBLINK page with your home page gr. 
details plus up to 50 words of description— 
with the link of your choice active. Get those ex 
_t he people who make decisions to buy your products. 


MEASURE RF VOLTAGES 








IN CIRCUIT 


@ 100kHz - 750MHz @ 10mV sens. (usable to 1.5GHz) 


© Up to 70V RMS (100Vpk) 
@ Use with any standard DMM 
e High tensile tip 


in Australia 
> RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 
Phone:(03) 94321936 Fax:(03) 9444 7750 
Email: ad om.au 


@rfprobes 


VAF Research offers Speakers for the 
Audiophile Purist or Home Theatre Extremist. 
Home Entertainment Equipment and 
Accessories. They have ready-to-assemble 
loudspeaker kits along with quality drivers 
from the world’s leading suppliers. 


VAF Research Pty Ltd 


Tel: 1800 818 882 Fax: (08) 8363 9997 
WebLINK: www.vaf.com.au 


company 
supplying frequency control products to the 
highest international standards: filters, 
DIL’s, voltage, temperature compensated 
and oven controlled oscillators, monolithic 
and discrete filters and ceramic filters and 
resonators. 


Hy-Q International Pty Ltd 
el: (03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www.hy-q.com.au 


A 100% Austral 
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Cc 


Composite versions available. 
Professional quality. 


JED designs and manufactures a range of 
single board computers (based on Wilke 
Tiger and Atmel AVR), as well as LCD 
displays and analog and digital 1/0 for PCs 
and controllers. JED also makes a PC 
PROM programmer and RS232/RS485 
converters. 
Jed Microprocessors Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: www.jedmicro.com.au 


MicroZed : 
Computers 


EMBEDDED CONTROLLERS 
ND ACCESSORIES 


TINUE. > 


Looking for GENUINE Stamp products from 
Parallax . .. or Scott Edwards Electronics, 
microEngineering Labs & others? 

Easy to learn, easy to use, sophisticated CPU 
based controllers & peripherals. See our 
website for new range of ATOM products! 


MicroZed Computers 
Tel: (02) 6772 2777 Fax: (02) 6772 8987 
WebLINK: www.microzed.com.au 





Five identical Video and Stereo outputs 
plus h/phone & monitor out. S-Video & 


www.questronix.com.au 
Video Processors, 


OQUESTRONIX 






We stock varieties of hard to find selectors, 
cables and adaptors, as well as home theatre all 
at competitive prices. We believe lines between 
computer, networking, home theatre and video 
editing are becoming blurred these days. Please 

call us if you need any help in this aspect. 


ALLTAC INTERNATIONAL pn 
Tel : (02) 9411 3088 Fax : (02) 9412 1855 
WebLINK: www.alltac.com.au 
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Ay-comm 


ape. ext err 


International satellite TV reception in your 
home is now affordable. Send for your free 


info pack containing equipment catalog, 
satellite lists, etc or call for appointment to 
view. We can display all satellites from 
76.5° to 180°. 


Av-COMM Pty Ltd 
Tel:(02) 9939 4377 Fax: (02) 9939 4376 
WebLINK: www.avcomm.com.au 


For broadcast, audiovisual and film industries. 
Wide bandwidth, high output and 
unconditional stability with hum-cancelling 
circuitry, front-panel video gain and cable eq 
adjustments. 240V AC, 120V AC or 24V DC. 


Check our NEW website for latest prices and MONTHLY SPECIALS 
Email: questav@questronix.com.au 

Colour Correctors, Stabilisers, TBC’s, Converters, etc. 

All mail: PO Box 348, Woy Woy NSW 2256 


Ph (02) 4343 1970 Fax (02) 4341 2795 
Visitors by appointment only 





’s WeBLINH. For one low rate you receive a printed entry 
aphic, company name, phone, fax and site 
and this is repeated on the WebLINK page on the Siz1cow Curp website 

tra hits on your site from the right people in the electronics industry 


Call David Polkinghorne today on (02) 9979 5644 





High resolution 1in/2out VGA splitter. 
Comes with 1.5m HQ cable and 12V 
supply. Custom-length HO VGA 
cables also available. 


When it comes to purchasing quality 
products over the Web, you can count on 
the Wiltronics team to provide you with 
the best value for money. For over 25 
years, Wiltronics has supplied the needs 
of the Electronics Industry, and look 
forward to continuing this service. 
Wiltronics Pty Lid 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: www.wiltronics.com.au 


The most sophisticated mastering system 


for theatrical productions, CD backing 
tracks or preparation of an album ready for 
CD production or cassette copies. Plus 
video and audio duplication, professional 
DVD authoring and duplication services. 


PRO-COPY 
Tel: (08) 9375 3902 Fax: (08) 9375 3903 
WebLINK: www.procopy.com.au 
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PRODUCT SHOWCASE 





ezySTAMP BASIC Stamp Kits 


Auckland-based eSource, a Paral- 
lax distributor, has released another 
incarnation of the popular BASIC 
Stamp1, the ezyStamp. 

Building on feedback from teachers 
and industrial customers who were 
asking for a new solution to their de- 
manding needs, eSource has rede- 
signed the BASIC Stamp to offer pre- 
viously unheard of functionality, con- 
venience and robustness. 

The company is now offering this 
as a retail package to resellers in Aus- 
tralia and New Zealand. A program- 
ming cable is also available. 

There is also an ezyStamp begin- 
ners kit which includes the ezySTAMP 
plus an experimenter’s breadboard 
with connecting wires, various com- 
ponents, a 9V battery and a floppy 
disk with sample software. It suits 
students aged 12 years and up and 
anyone wanting to start with the ba- 






sics of oan | | | 
Recommended retail price (not in- 
cluding GST) of the ezyStamp is 
$AU75, while the programming cable 
should sell for $AU15. The ezyStamp 
Beginners kit has a rrp of $AU115. 










Contact: 
eSource Ltd 
PO Box 14 077 Panmure, Auckland NZ 
Phone 64 0800 376 8723 
Fax 649521 3832 
Website: www.esource.co.nz 


















Kycon’s VESA & PS/2 Combo 


If you've ever needed a single keyboard, mouse and monitor 
connector, this new one from Kycon could be the answer! It 
has two PS/2 mini-DINs and a 15-pin VESA (D) socket moulded 
onto the one assembly. Kycon are based in San Jose, Califor- 
nia, and can be contacted via their website (www.kycon.com) | 
or phone 0011 1 408 494 0330: fax 0011 1 408 494 0325. 





range cordless phone is the first | 
digital that has additional handset 
capability. These can also double 
as “walkie talkies” when out of | 
range of the base station, so can be 
used, say, on a camping trip. Like 
the cordless phone itself, they 
offer a range of up to one kilo- 
metre. 

Up to six additional 
handsets can be used and f 
there is a keypad on each © 
handset plus one on the 
base station (with speaker- 
phone). The phone uses 900MHz 
spread spectrum technology, which is 
claimed to give superior voice clarity 
along with digital security. 

The handsets feature caller ID, 60- 
number memory dialling, a back-lit 
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Long-range Uniden cordle 
The new Uniden DS825 long- i, 


phone from DSE 


keypad and adjustable earpiece 
volume. The rechargeable bat- 
tery has a talk time of up to 4.5 
hours and_ can be left off 
the base sta- 
tion charger for 
up to 10 days. 
Retail price of 
the phone (with 
one handset), is 
$298.00. It is 
available from all 
# DSE stores, Power- 
House stores or via DSE 
Direct Link mail order. 





SS 

























Contact: 
Dick Smith Electronics 

Ph: (02) 9642 9100 Fax: (02) 9642 9153 
website: www.dse.com.au 














Hart calibrators now 
from Fluke Australia 


Following Fluke Australia’s acqui- 
sition of Hart Scientific, Fluke is now 
the Australian and New Zealand 
source of Hart Scientific Dry-well and 
Hart Scientific IR Calibrators. 

Dry-well calibrators are ideal for 
use at industrial sites, calibrating tem- 
perature devices such as thermocou- 
ples and RTDs. 

Hart’s HT 9100S is one of the small- 
est dry-wells on the market. At less 
than 1kg and a temperature range of 
35 to 375°C it is highly portable. 

The next model up is the HT9102S, 
which offers two wells; one for a refer- 
ence thermometer to increase the ac- 
curacy. Again the unit is very light 
(1.8kg) and very easy to operate. 

The Portable Infrared (IR) Calib- 
rators (HT9132 and HT9135) provide 
a stable large (57mm) blackbody tar- 
get for calibrating non-contact IR ther- 
mometers up to 500°C. With an 
emmissivity of 0.95, the isothermal 
target can be controlled in set-point 
increments of 0.1° from 50-500°C. 

For even higher precision, a contact 
calibration well is located directly 
behind the blackbody surface. Using 
an optional digital RTD thermometer 
such as the Hart HT1521 and a cali- 
brated secondary probe, accuracies of 
+ 0.1°C can be achieved. 


Contact: 

Fluke Australia 

Ph: (02) 8850 3333 Fax: (02) 8850 3300 
website: www.fluke.com 


ICON Assembler 
] (See this months issue) 


PIC. FAST $128 for both! 


» + $8 del. 
Claobtronics 
12-20 Gilles Street, Adelaide, SA 5000 
Tel:08-8231 5966 Fax:08-8231 5266 
www.labtron.com.au 


Leam and Develo 
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Jaycar’s new 2002 catalog 


Packaged with this issue of SILICON CHIP (or 
mailed separately to subscribers) is (or was!) BE\Y/ a.) a 
the new 2002 Jaycar Electronics Engineering ELECTRONICS 
Catalog. 
At 356 pages, it is the largest and most 
comprehensive yet produced by the com- 
pany and is crammed with over 5,000 prod- 
ucts and hundreds of new, interesting & in- 
novative items. 
All product ranges has been expanded 
and improved, from individual components 
to kits, projects and fully functional items 
including test equipment, alarm systems, 
car sound, home audio, surveillance equip- 
ment and much more. Of particular interest are the 
Cold Cathode Fluorescent tubes which are available in a range of colours. 
If your copy of the catalog has already been purloined, or you want 
another copy, it is available from any Jaycar store or via their website for 
$2.95. A $2.50 CD-ROM version with be available in May. It is fully 
searchable and features an easy-to-use browser style interface and ‘on-line’ 
pricing updates. 
For more information, contact your nearest Jaycar store or visit their web- 
site at www.jaycar.com.au 





Clamp-On Power Meter AD. in Energy Conservation 


The CW120 series of 
low-cost clamp-on 
power meters from 
Yokogawa have been 
designed as simple 
tools capable of meas- 
uring power values and 
instantaneous values. 


vals. This allows the 
CW120 to respond 
quickly to load fluc- 
tuations and measure 
transient responses in 
equipment. Having 
support for large ca- 
pacity flash ATA 

With support for a va- memory cards, meas- 
riety of connection urements can be 
types — 2-wire to 3- taken by the CW120 
phase/3-wire or 2-wire to 3-phase 4- _ for extended time periods. 
wire, up to 495V per phase — plus a The CW120 also comes with a Win- 
comprehensive range of current dows-based software package, known 
clamps from 50A FS to 3000A FS, the —_as Toolbox. 
CW120 can be used for many energy 
monitoring and logging applications. 
The CW120 works with very small 
electric energy values; users can eas- 
ily change the decimal point position 
and display units - Wh, kWh, MWh, 
GWh - on its large backlit LCD. 

Data can be saved at 1-second inter- 





Tandy’s Microscope Set 

In these days of all-electronic kits and toys it’s nice to see someone 
come up with a product to challenge the mind which is not microproces- 
sor-controlled! This 9.5-inch diecase microscope from Tandy has a 
10x, 30x & 60x objective lens and 67 items to get you 


Started, including slicers, blank slides, dissecting 
needles, filters, prepared slides and much more. 
It’s available from all Tandy Electronics stores 
throughout Australia for only $64.95 and comes in 
a hard plastic carry case to store the microscope and all the panties. 
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TOROIDAL 
POWER 
ERANSE ORY 


Conair solion 


INSULATION 
OUTER 
WINDING 
WINDING 
INSULATION 


INNER 
WINDING 


Dianatactiieds in Australia 
Comprehensive data available 


Harbuch Electronics Pty Ltd 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


The NetServe 300 is ideally suited 
for firewalls, gateways, IP servers or 
thin clients. 

Inside an anodised aluminium en- 
closure is a powerful but low-power 
single-board-computer based on a Ge- 
ode GX1 300MHz CPU. 

Interface connectors are mounted 
on the rear of the enclosure giving the 
front a clean and neat appearance. 

Among the interfaces are: a CRT 
interface supporting non-interlaced 
CRTs up to 1024 x 768 resolution and 
an audio interface compliant with 
AC97.2 consisting of Mic In, Line In 
and Line Out. 

Dual Intel 10/100Base Ethernet in- 
terfaces and SSD interface supporting 
Type I/II Compact Flash are also in- 
cluded. 

2 x USB, 2 xserial and 1x LPT ports 
are also supplied. 

The NetServe 300 requires only a 
single +5V, and a stand-alone power 
supply is included in the price. The 
whole unit measures just 178 (W) x 
65(H) x 106 (D) and weighs 400g. 
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SILICO 


Audio Power 
Amplifier 


From one of the world’s most respected audio 
authorities. The new 2nd edition is even more 
comprehensive, includes sections on load- 
invariant power amps, distortion residuals and 
diagnosis of amplifier problems. 

368 pages in paperback. 





Video Scrambling & Descrambling 


ee 


for Satellite & (able TV 


If you've ever wondered how they scramble 
video on cable and satellite TV, this book tells 
you! Encoding/decoding systems (analog 
and digital systems), encryption, even 
schematics and details of several encoder 
and decoder circuits for experimentation. 
Intended for both the hobbyist and the 
professional. 290 pages in paperback. 








In keeping with the distinguished tradition of its 

predecessors, Understanding Telephone 

) Electronics, FOURTH EDITION, covers conven- 

tional telephone fundamentals, including both 

analog and modern digital communication 
techniques. Provides basic information on the 
functions of each telephone system compo- 
nent, how electronic circuits general dial 
tones, and how the latest digital transmis- 
sion techniques work. 402 pages, soft cover. 


| _ Telephone 
4» | ElecTRONICS | 


Eugene Trundle has written for many years in 
Television magazine and his latest book is right up 
to date on TV and video technology. The book 
includes both theory and practical servicing 
information and is ideal for both students and gag, 
technicians. 382 pages, in paperback. 
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TE¢ TIO) Boren 





The definitive guide to home and small 
business installation - extensions, 

‘ modems and telephone systems. 

© Provides a practical guide to installa- 

Sos tion of telephone wiring. Ranges from 

m the single extension socket to the 

PABX, with the necessary tools, test 

equipment and materials needed by 

installers. 178 pages in soft cover. 
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Concise and practical guide to getting up 

and running with the PIC Microcontroller. 

me Assumes no prior knowledge of 

“ae microcontrollers, introduces the PIC’s 

| capabilities through simple projects. 

= Ideal introduction for students, teachers, 

technicians and electronics enthusiasts — 

perfect for use in schools and colleges. 
270 pages in soft cover. 






This book is for anyone involved in designing, 
adapting and using analog and digital audio 
equipment. It covers tape recording, tuners and 
radio receivers, preamplifiers, voltage amplifiers, 
audio power amplifiers, compact disc technol- 
ogy and digital audio, test and measurement, 
loudspeaker crossover systems, power 
supplies and noise reduction systems. 375 
pages in soft cover. 
NEW) 3rd) 
EDITION: 
SAME: 
(eas 

























for Product oy 
Designers Widely regarded as the standard text on EMC, 
provides all the key information needed to meet the 
requirements of the EMC Directive. Most impor- 
tantly, it shows how to incorporate EMC principles 
® into the product design process, avoiding cost and 
| performance penalties, meeting the needs of 
' specific standards and resulting in a better overall 
product. 360 pages in paperback. 


Essential reading for electronics designers 
and students alike. It will answer nagging 
questions about core analog theory and 
design principles as well as offering 
practical design ideas. With concise design 
implementations, with many of 

the circuits taken from lan Hickman’s 
magazine articles. 294 pages in soft cover. 


Provides fully up-to-date coverage of 
the whole range of current home 
video equipment, analog and digital. 
Information for repair and trouble- 
shooting, with explanations of the 
technology of video equipment. 
318 pages in soft cover. 


r 


10% WANT TO SAVE 10%? 
OFF! SILICON CHIP SUBSCRIBERS 
AUTOMATICALLY QUALIFY FOR A 10% 
DISCOUNT ON ALL BOOK PURCHASES! 


(To subscribe, see page 69) 













ROK SATE 
ENQUIRING MINDS! 


ALL PRICES INCLUDE GST 































An easy-to-follow, step-by-step 
design framework for a wide variety 
of power supplies. Anyone with a 
basic knowledge of electronics 
can create a very complicated 
power supply design . Magnetics, 
feedback loop, EMI/RFI control and 
compensation design are all described in 
simple language. 265 pages in paperback. 




















Covers all the analog electronics 
needed in a wide range of higher 
education programmes: first degrees 
in electronic engineering, experimen- 
tal science course, MSc electronics 
and electronics units for HNDs. Text is 
supported by numerousworked examples 
and experimental exercises. 
312 pages in paperback. 
















Together with the CD software included with 
this book, the reader will have a complete 
solution for constructing or using an ant- 
enna - bar the actual hardware. The soft- 
ware is based on the author’s own Antler 
program, which provides a simple Windows- 
= Provides an interesting, enjoyable and based aid to carrying out the design calculat- 
easily mastered alternative to more ions at the heart of successful antenna design. 
theoretical textbooks. 178 pages in paperback. Free software CD included. 253 pages in paperback. 


Through graded projects the author 

, introduces the fundamentals of 
microelectronics, the 8051 family, 
programming in C and the use of aC 
compiler. The AT89C2051 is an eco- 
nomical chip with re-writable memory. 








VERY POPULAR BOOK NOW BACK IN 
STOCK WITH A NEW LOWER PRICE! 
For non-specialist users — explores 
most of the widely-used modern types 
of motor and drive, including convent- 
ional and brushless DC, induction, 
stepping, synchronous and reluctance 


motors. 339 pages, in paperback. SS 








. interfacing, analog to digital conversion, 
convolution, filters or digital/analog 






ee \ Anyone interested in ports, transducer 


OTE: 
EW 
OWER 
PRICE! 








2. = conversion will benefit from reading 

t orfacin win this book. The principals precede the 
L face applications to provide genuine 
| ¥ fer understanding and encourage further 
= a —_ development. 302 pages in paperback. 
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April 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet 
Preamplifier For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radfax Decoder For Your PC (Displays Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


January 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Phone Patch For Radio Amateurs; Active Antenna Kit; 
Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply; Voice-Operated Switch 
With Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW Filter. 


dune 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preamplifier; Load Protector For Power Supplies. 


duly 1990: Digital Sine/Square Generator, Pt.1 (covers 0-500kHz); 
Burglar Alarm Keypad & Combination Lock; Build A Simple Electronic 
Die; A Low-Cost Dual Power Supply. 


August 1990: High Stability UHF Remote Transmitter; Universal Safety 
Timer For Mains Appliances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Generator, Pt.2. 


September 1990: A Low-Cost 3-Digit Counter Module; Build A Simple 
Shortwave Converter For The 2-Metre Band; The Care & Feeding Of 
Nicad Battery Packs (Getting The Most From Nicad Batteries). 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


December 1990: 100W DC-DC Converter For Car Amplifiers; Wiper 
Pulser For Rear Windows; 4-Digit Combination Lock; 5W Power 
Amplifier For The 6-Metre Amateur Transmitter; Index To Volume 3. 


\January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Build A Two-Tone Alarm 
Module; The Dangers of Servicing Microwave Ovens. 


March 1991: Transistor Beta Tester Mk.2; A Synthesised AM Stereo 
Tuner, Pt.2; Multi-Purpose I/O Board For PC-Compatibles; Universal 
Wideband RF Preamplifier For Amateur Radio & TV. 


April 1991: Steam Sound Simulator For Model Railroads; Simple 12/ 
24V Light Chaser; Synthesised AM Stereo Tuner, Pt.3; A Practical 
Approach To Amplifier Design, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 


Please send the following back issues: 








” 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning In 
To Satellite TV, Pt.2. ° 


September 1991: Digital Altimeter For Gliders & Ultralights; Ultra- 
sonic Switch For Mains ee nee The Basics Of A/D & D/A Conver- 
sion; Plotting The Course Of Thunderstorms. 


October 1991: Build A Talking Voltmeter For Your PC, Pt.1; SteamSound 
Simulator For Mode! Railways Mk.II; Magnetic Field Strength Meter; 
Digital Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 


November 1991: Colour TV Pattern Generator, Pt.1; A Junkbox 2- 
Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter For 
Gliders, Pt.3; Build A Talking Voltmeter For Your PC, Pt.2. 


December 1991: TV Transmitter For VCRs With UHF Modulators; 
kes ri Beam Relay; Colour TV Pattern Generator, Pt.2; Index To 
‘olume 4. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Coping With Damaged Computer Directories; Valve 
Substitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Understanding Computer Memory; Aligning Vintage 
Radio Receivers, Pt.1. 


dune 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home Burglar Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indica- 
tor For Cars; Audio Level/VU Meter (LED Readout); An Electronic 
Cockroach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered Secu- 
rity Camera; Reaction Trainer; Audio Mixer for Camcorders; A 24-Hour 
Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Clock With Battery Back-Up. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars; Windows-Based Logic Analyser. 


duly 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Windows- 
Based Logic Analyser, Pt.2; Antenna Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array; Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to 15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote Con- 
trol, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: High Efficiency Inverter For Fluorescent Tubes; 
Stereo Preamplifier With IR Remote Control, Pt.3; Siren Sound Gen- 
erator; Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; Build A LED 
Stroboscope; Build A 25W Audio Amplifier Module; A 1-Chip Melody 
Generator; Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Step- 
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per Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; 3A 40V Adjustable Power Sup- 
ply; Engine Management, Pt.5; Airbags In Cars —- How They Work. 


March 1994: Intelligent IR Remote Controller; SOW (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo Preampli- 
fier; Digital Water Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


June 1994: 200W/350W Mosfet Amplifier Module; A Coolant Level 
Alarm For Your Car; 80-Metre AM/CW Transmitter For Amateurs; 
Converting Phono Inputs To Line Inputs; PC-Based Nicad Battery 
Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2- 
Transistor Preamplifier; Steam Train Whistle & Diesel Horn Simulator; 
6V SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Micro- 
processor-Controlled Morse Keyer; Dual Diversity Tuner For FM Mi- 
crophones, Pt.1; Nicad Zapper (For Resurrecting Nicad Batteries); 
Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image Intensified Night Viewer; AM 
Radio For Weather Beacons; Dual Diversity Tuner For FM Micro- 
phones, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Build A Talking Headlight Reminder; Electronic Ballast 
For Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumeric 
Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell Nicad Discharger 
(See May 1993); How To Plot Patterns Direct to PC Boards. 


December 1994: Easy-To-Build Car Burglar Alarm; Three-Spot Low 
Distortion Sinewave Oscillator; Clifford - A Pesky Electronic Cricket; 
Remote Control System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual Channel UHF 
Remote Control; Stereo Microphone Preamplifier. 


February 1995: 2 x 50W Stereo Amplifier Module; Digital Effects Unit 
For Musicians; 6-Channel Thermometer With LCD Readout; Wide 


“Range Electrostatic Loudspeakers, Pt.1; Oil Change Timer For Cars; 


Remote Control System For Models, Pt.2. 


March 1995: 2 x 50W Stereo Amplifier, Pt.1; Subcarrier Decoder For 
FM Receivers; Wide Range Electrostatic Loudspeakers, Pt.2; IR Illumi- 
nator For CCD Cameras; Remote Control System For Models, Pt.3. 


April 1995: FM Radio Trainer, Pt.1; Photographic Timer For Dark- 
rooms; Balanced Microphone Preamp. & Line Filter; 50W/Channel 
Stereo Amplifier, Pt.2; Wide Range Electrostatic Loudspeakers, Pt.3; 
8-Channel Decoder For Radio Remote Control. 


May 1995: Build A Guitar Headphone Amplifier; FM Radio Trainer, 
Pt.2; Transistor/Mosfet Tester For DMMs; A 16-Channel Decoder For 
Radio Remote Control; Introduction to Satellite TV. 


dune 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security Sys- 
tem; Multi-Channel Radio Control! Transmitter For Models, Pt.1. 


duly 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 






August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
phone Preamp; Audio Lab PC-Controlled Test Instrument, Pt.1; How 
To Identify IDE Hard Disk Drive Parameters. 
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September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; The Vader Voice; Jacob's 
Ladder Display; Audio Lab PC-Controlled Test Instrument, Pt.2. 


October 1995: 3-Way Loudspeaker ne Railpower Mk.2 
Walkaround Throttle For Model Railways, Pt.2; Build A Fast Charger 
For Nicad Batteries; Digital Speedometer & Fuel Gauge For Cars, Pt.1. 


November 1995: Mixture Display For Fuel Injected Cars; CB Trans- 
verter For The 80M Amateur Band, Pt.1; PIR Movement Detector; 
Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sens- 
ing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic Card 
Reader; Build An Automatic Sprinkler Controller; IR Remote Control 
For The Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


April 1996: Cheap Battery Refills For Mobile Phones; 125W Audio 
Amplifier Module; Knock Indicator For Leaded Petrol Engines; Multi- 
Channel Radio Control Transmitter; Pt.3. 


May 1996: Upgrading The CPU In Your PC; High Voltage Insulation 
Tester; al Bi-Directional LED Chaser; Simple Duplex Inter- 
com Using Fibre Optic Cable; Cathode Ray Oscilloscopes, Pt.3. 


dune 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester For 
Your DMM; Automatic 10A Battery Charger. 


duly 1996: Build A VGA Digital Oscilloscope, Pt.1; Remote Control 
Extender For VCRs; 2A SLA Battery Charger; 3-Band Parametric Equal- 
iser; Single Channel 8-Bit Data Logger. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Soa Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Re- 
ceiver; Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With A Light Dimmer; 600W DC-DC Converter For Car Hifi 
Systems, Pt.1; IR Stereo Headphone Link, Pt.2; Build A Multi-Media 
Sound System, Pt.1; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; Sati Domestic Light Dimmers; Multi-Media Sound 
System, Pt.2; 600W DC-DC Converter For Car Hifi Systems, Pt.2. 


December 1996: Active Filter Cleans Up Your CW Reception; A Fast 
Clock For Railway Modellers; Laser Pistol & Electronic Target; Build 
A Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Vol.9. 


January 1997: How To Network Your PC; Control Panel For Multiple 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: PC-Controlled Moving Message Display; Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W); Signalling & Lighting For Model Railways; Build 
A Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Neon Tube Modulator For Light Systems; Traffic Lights For 
A Model Intersection; The Spacewriter — It Writes Messages In Thin 
Air; A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller 
For 12V/24V Motors; Manual Control Circuit For Stepper Motors. 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card 
For Stepper Motor Control; Remote Controlled Gates For Your Home. 


September 1997: Multi-Spark Capacitor Discharge Ignition; 500W 
Audio Power Amplifier, Pt.2; A Video Security System For Your Home; 
PC Card For Controlling Two Stepper Motors; HiFi On A Budget. 


October 1997: Build A 5-Digit Tachometer; Add Central Locking To 
Your Car; PC-Controlled 6-Channel Voltmeter; 500W Audio Power 
Amplifier, Pt.3; Customising The Windows 95 Start Menu. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replac- 
ing Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: Speed Alarm For Cars; 2-Axis Robot With Gripper; 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighting Pt.2; Index To Vol.10. 
January 1998: Build Your Own 4-Channel Lightshow, Pt.1 (runs off 
12VDC or 12VAC); Command Control System For Model Railways, 
Pt.1; Pan Controller For CCD Cameras. 


February 1998: Multi-Purpose Fast Battery Charger, Pt.1; Telephone 
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Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; Build 
A Laser Light Show; Understanding Electric Lighting; Pt.6. 


May 1998: Troubleshooting Your PC, Pt.1; Build A3-LED Logic Probe; 
Automatic Garage Door Opener, Pt.2; Command Control For Model 
Railways, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Universal High Energy 
Ignition System; The Roadies’ Friend Cable Tester; Universal Stepper 
Motor Controller; Command Control For Model Railways, Pt.5. 


duly 1998: Troubleshooting Your PC, Pt.3; Build A Heat Controller; 
15-Watt Per Channel Class-A Audio Amplifier Module, Pt.1; Simple 
Charger For 6V & 12V SLA Batteries; Automatic Semiconductor 
Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4 (Adding Extra Memory); 
Simple 1/0 Card With Automatic Data Logging; Build A Beat Triggered 
Strobe; 15-Watt Per Channel Class-A Stereo Amplifier, Pt.2. 


September 1998: Troubleshooting Your PC, Pt.5 (Software Problems 
& DOS Games); A Blocked Air-Filter Alarm; A Waa-Waa Pedal For Your 
Guitar; Build A Plasma Display Or Jacob’s Ladder; Gear Change 
Indicator For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: Lab Quality AC Millivoltmeter, Pt.1; PC-Controlled 
Stress-O-Meter; Versatile Electronic Guitar Limiter; 12V Trickle Charger 
For Float Conditions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build A 
Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Setting Up A LAN Using TCP/IP; Understanding 
Electric Lighting, Pt.9; Improving AM Radio Reception, Pt.1. 


December 1998: Protect Your Car With The Engine Immobiliser Mk.2; 
Thermocouple Adaptor For DMMs; A Regulated 12V DC Plugpack; 
Build Your Own Poker Machine, Pt.2; Improving AM Radio Reception, 
Pt.2; Mixer Module For F3B Glider Operations. 


Prorats 1999: High-Voltage Megohm Tester; Getting Started With 
BASIC Stamp; LED Bargraph Ammeter For Cars; Keypad Engine Im- 
mobiliser; Improving AM Radio Reception, Pt.3. 


March 1999: Getting Started With Linux; Pt.1; Build A Digital 
Anemometer; 3-Channel Current Monitor With Data Logging; Simple 
DIY PIC Programmer; Easy-To-Build Audio Compressor; Low Distor- 
tion Audio Signal Generator, Pt.2; Electric Lighting, Pt.12. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm; Getting Started With Linux; Pt.3. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper 
Motor Control, Pt.2; Programmable Ignition Timing Module For Cars, 
Pt.1; Hard Disk Drive Upgrades Without Reinstalling Software? 


ra A ng Build A Dog Silencer; 10,:H to 19.99mH Inductance Meter; 
Build An Audio-Video Transmitter; Programmable Ignition Timing 
Module For Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


September 1999: Automatic ately | On TCP/IP Networks; 
Autonomouse The Robot, Pt.1; Voice Direct Speech Recognition Mod- 
ule; ry Electrolytic Capacitance Meter; XYZ Table With Stepper 
Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; 
Semiconductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ 
Table With Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Electric Lighting, Pt.15; rite Up An Email Server; 


Speed Alarm For Cars, Pt.1; Multi-Colour LED Christmas Tree; Build 
An Intercom Station Expander; Foldback Loudspeaker System For 
Musicians; Railpower Model Train Controller, Pt.2. 


December 1999: Electric Lighting, Pt.16; Build A Solar Panel Regula- 
tor; The PC Powerhouse (gives fixed +12V, +9V, +6V & +5V rails); The 
Fortune Finder Metal Locator; Speed Alarm For Cars, Pt.2; Railpower 
Model Train Controller, Pt.3; Index To Volume 12. 


January 2000: Spring Reverberation Module; An Audio-Video Test 
Generator; Build The Picman Programmable Robot; A Parallel Port 
Interface Card; Off-Hook Indicator For Telephone Lines. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; An Ultrasonic Parking Radar; Build A Safety Switch 
Checker; Build A Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; Low Distortion 100W 
Amplifier Module, Pt.1; Electronic Wind Vane With 16-LED Display; 
Glowplug Driver For Powered Models; The OzTrip Car Computer, Pt.1. 


May 2000: Ultra-LD Stereo Amplifier, Pt.2; Build ALED Dice (With PIC 
Microcontroller); Low-Cost AT Keyboard Translator (Converts IBM 
Scan-Codes To ASCII); 50A Motor Speed Controller For Models. 


dune 2000: Automatic Rain Gauge With Digital Readout; Parallel Port 
VHF FM Receiver; Li'l Powerhouse Switchmode Power Supply (1.23V 
to 40V) Pt.1; CD Compressor For Cars Or The Home. 


duly 2000: A Moving Message Display; Compact Fluorescent Lamp 
Driver; El-Cheapo Musicians’ Lead Tester; Li'l Powerhouse Switch- 
mode Power Supply (1.23V to 40V) Pt.2. 


August 2000: Build A Theremin For Really Eeerie Sounds; Come In 
Spinner a messages in “thin-air”); Proximity Switch For 240VAC 
Lamps; Structured Cabling For Computer Networks. 


September 2000: Build A Swimming Pool Alarm; An 8-Channel PC 
Relay Board; Fuel Mixture Display For Cars, Pt.1; Protoboards — The 
Easy Way Into Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer For Practice & Jam Sessions; Booze 
Buster Breath Tester; A Wand-Mounted Inspection Camera; Installing 
A Free-Air Subwoofer In Your Car; Fuel Mixture Display For Cars, Pt.2; 
Protoboards — The Easy Way Into Electronics, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Electronic 
Thermostat; Protoboards — The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; Build 
A Bright-White LED Torch; 2-Channel Guitar Preamplifier, Pt.2 (Digital 
Reverb); Driving An LCD From The Parallel Port; Build A Morse Clock; 
Protoboards — The Easy Way Into Electronics, Pt.4; Index To Vol.13. 


January 2001: How To Transfer LPs & Tapes To CD; The LP Doctor — 
Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform Generator; 2- 
Channel Guitar Preamplifier, Pt.3; PIC Programmer & TestBed. 


February 2001: How To Observe Meteors Using Junked Gear; An Easy 
Way To Make PC Boards; L’il Pulser Train Controller; Midi-Mate - A 
MIDI Interface For PCs; Build The Bass Blazer; 2-Metre Elevated 
Groundplane Antenna; The LP Doctor — Clean Up Clicks & Pops, Pt.2. 


March 2001: Driving Your Phone From A PC; Making Photo Resist PC 
Boards At Home; Big-Digit 12/24 Hour Clock; Parallel Port PIC Pro- 
grammer & Checkerboard; Protoboards — The Easy Way Into Electron- 
ics, Pt.5; More MIDI — A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video — An Easy-To-Build 
Video Stabiliser; A Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger; Computer Tips — Tweak- 
ing Internet Connection Sharing. 


May 2001: Powerful 12V Mini Stereo Amplifier; Microcontroller-Based 
4-Digit Counter Modules; Two White-LED Torches To Build; PowerPak 
— A Multi-Voltage Power Supply; Using Linux To Share An Internet 
Connection, Pt.1; Computer Tips - Tweaking Windows With TweakUI. 


dune 2001: Fast Universal Battery Charger, Pt.1; Phonome — Call, 
Listen In & Switch Devices On & Off; L'il Snooper - A Low-Cost 
Automatic Camera Switcher; Using Linux To Share An Internet Con- 
nection, Pt.2; A PC To Die For, Pt.1 (Building Your Own PC). 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Tele- 
phone Timer; Pic-Toc — A Simple Alarm Clock; Fast Universal Battery 
Charger, Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: Direct Injection Box For Musicians; Build A 200W 
Mosfet Amplifier Module; Headlight Reminder For Cars; 40MHz 6- 
Digit Frequency Counter Module; A PC To Die For, Pt.3; Using Linux To 
Share An Internet Connection, Pt.3. 


September 2001: Making MP3s — Rippers & Encoders; Build Your 
Own MP3 Jukebox, Pt.1; PC-Controlled Mains Switch; Personal Noise 
Source For Tinnitus Sufferers; The Sooper Snooper Directional Micro- 
phone; Using Linux To Share An Internet Connection, Pt.3. 


October 2001: A Video Microscope From Scrounged Parts; Build Your 
Own MP3 Jukebox, Pt.2; Super-Sensitive Body Detector; An Automo- 
tive Thermometer; Programming Adapter For Atmel Microcomputers; 
Building Your Own PC — One Man’s Approach. 


November 2001: Ultra-LD 100W RMS/Channel Stereo Amplifier, Pt.1; 
Neon Tube Modulator For Cars; Low-Cost Audio/Video Distribution 
Amplifier; Short Message Recorder Player; Computer Tips. 


December 2001: A Look At Windows XP; Build A PC Infrared Trans- 
ceiver; Ultra-LD 100W RMS/Ch Stereo Amplifier, Pt.2; Pardy Lights — 
An Intriguing Colour Display; PIC Fun - Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
A Cheap 'n’Easy Motorbike Alarm; 100W RMS/Channel Stereo Ampli- 
fier, Pt.3; Build A Raucous Alarm; Tracking Down Computer Software 
Problems; Electric Power Steering; FAQs On The MP3 Jukebox. 


February 2002: 10-Channel IR Remote Control Receiver; 2.4GHz 
High-Power Audio-Video Link; Assemble Your Own 2-Way Tower 
Speakers; Touch And/Or Remote-Controlled Light Dimmer, Pt.2; Boot- 
ing A PC Without A Keyboard; 4-Way Event Timer. 


March 2002: Mighty Midget Audio Amplifier Module; The Itsy-Bitsy 
USB Lamp; 6-Channel IR Remote Volume Control, Pt.1; RIAA Prea- 
mplifier For Magnetic Cartridges; 12/24V Intelligent Solar Power Bat- 
tery Charger; Generate Audio Tones Using Your PC's Soundcard. 


PLEASE NOTE: November 1987 to March 1989, June 1989, August 
1989, December 1989, May 1990, February 1991, June 1991, August 
1991, January 1992, February 1992, July 1992, August 1992, Septem- 
ber 1992, November 1992, December 1992, January 1993, May 1993, 
February 1996, March 1998 and February 1999 are now sold out. All 
other issues are presently in stock. For readers wanting articles from 
sold-out issues, we can supply photostat copies (or tear sheets) at 
$7.70 per article (includes p&p). When supplying photostat articles or 
back copies, we automatically supply any relevant notes & errata at no 
extra charge. A complete index to all articles published to date is 
available on floppy disk for $11 including p&p, or can be downloaded 
free from our web site: www.siliconchip.com.au 
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Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we’ll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 
send an email to silchip@siliconchip.com.au 





Playing 78s with 
the LP Doctor 


Ihave built the LP Doctor described 
in the January 2001 issue and may I 
say that your efforts on this project 
have been tremendous. I present nos- 
talgic music by playing 78 RPM record- 
ings which are broadcast to air on our 
community radio station. I still havea 
problem getting rid of surface noise 
on 78s. The LP Doctor does a great job 
on clicks and pops but as you suggest 
in your article on the subject, it does 
little on surface noise. 

I have done a bit of playing around 
with a filter published in ETI of Sep- 
tember 1980. I managed to achieve 
fairly reasonable results by using the 
filter set to 5kHz and incorporating 
the LPD for dealing with the clicks 
and pops. I feed the turntable audio 
into the LPD and I feed the filter by 
paralleling the LPD’s output (ie, by 
bringing the L + R positives together 
and so the commons together). 

One assumes by doing that this I 
have created a reasonably effective 
common mode rejection filter. It does 
make a difference in regard to the 78s’ 
surface noise. 

On a related subject, I have con- 
structed several RIAA phono preamps 
(from the April 1994 issue) and they 


Video mixer _ 
circuit wanted | 


I would like a circuit that would 
allow the mixing of two separate 
video signals into one (a video fader 
in the same manner as the familiar 
audio fader). I realise there is a 

_ problem with the synchronising of 


the signals and there would in all 
probability be a varying black hori- 
zontal and/or vertical bar as a re- 
sult if the same circuitry as for au- 
dio were used. Could this be over- 
come with some sort of auto delay 
on one of the signals? 

_ Please put on your thinking caps 
and provide me, and many others 
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are terrific, the low noise factor in 
particular. My problem is that though 
they work splendidly playing vinyls, 
they don’t like the audio from 78s. I 
assume that the 78s cause the car- 
tridge to produce a higher voltage than 
vinyl records. This tends to create clip- 
ping/distortion especially on the highs 
of a 78 recording (eg, a tenor hitting a 
high note). 

At first I thought I had a faulty car- 

tridge but not so. I have tried several 
magnetic cartridges including high 
quality Stanton and Shure types, 
which produced little difference. I was 
once told by an old broadcast engi- 
neer that the equalisation required for 
78s is different to that required for 
LPs/vinyls. I managed to solve the 
problem by installing a pad on the 
tagstrip under the turntable unit. (K. 
J., Epping, Vic). 
@ It is true that 78 RPM records will 
generate higher signal outputs from 
the cartridge and therefore there will 
be more likelihood of overload in the 
preamplifier. The solution to this is to 
reduce the gain of the preamplifier by 
increasing the value of the feedback 
resistor (R4) from 390Q to 1kQ or more. 
Do not reduce the output of the car- 
tridge as you have because this will 
degrade the overall performance. 

The equalisation was different for 


interested, I’m sure, with a practi- 
cal answer. (J. S., Woodville West, 
SA). 

e@ As you are aware, the two video 
signals must be locked together. In 
practice, the only way of doing this 
is to feed one of the video signals 
into a frame store so that it can be 
fed out in sync with the second 
video signal. 

Frame stores are a feature of the 
“picture-in-picture” chipsets used 
in upmarket TV sets. However, 
while a PIP chipset could form the 
heart of a practical video mixer, we 
have not produced such a design 
and the chipsets are not readily 
available. 





78s; in fact there were quite a number 
of different equalisation curves in use 
before LPs came onto the scene and 
the RIAA curve became the standard. 
Each recording company had its own 
recording characteristic and therefore 
the required equalisation could be 
quite different from the RIAA curve. 
You can find more info on the this 
subject in the esteemed “Radiotron 
Designers Handbook” but the more 
you look into it, the more it becomes a 
can of worms. 

To minimise surface noise from a 
stereo cartridge when playing 78s, the 
cartridge left and right channels 
should be paralleled and then fed to a 
single channel of the preamplifier. 
Paralleling the outputs of the LP Doc- 
tor is not recommended. 

You can increase the treble filtering 
from the LP Doctor by changing 150pF 
capacitor associated with IC5b & IC7b 
to 330pF and the 560pF to .0012yF. 
This is a simpler and more effective 
approach than using the ETI filter. 


Immobilising a 
V6 Commodore 


My nephew has purchased an en- 

gine immobiliser & keypad kit to be 
fitted to his 1994 VR Commodore 1994. 
At present, we are unsure what wire 
is the output from the coil to connect 
to the immobiliser. He has purchased 
a manual however it only shows the 
active from the ignition switch. Have 
you fitted (or had fitted) a unit to a 
similar car? Could you please inform 
us what to do. (G. R., via email). 
@ As described in our feature article 
on the Commodore in the December 
1988 issue, the Commodore V6 uses 
three double-ended ignition coils. 
Hence an immobiliser either has to 
kill all three coils or kill the signal 
from the Hall Effect pickup on the 
harmonic balancer. We think the saf- 
est (and most expensive approach) 
would be to use three high-voltage 
high-current diodes to kill the three 
coils with the one high voltage tran- 
sistor in the immobiliser circuit. 
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‘Peak hold for 
tachometer 


_ I would like to know whether a 
| peak hold function could be added 
to the tachometer circuit featured 
in the April 2000 issue. 

I would like to use the unit in a 
Formula 500 Speedway car which 
is powered by a single-cylinder 2- 
stroke engine. Different tracks re- 
quire different gearing and this fea- 
ture would be ideal for checking 
for peak RPM — it becomes very 
difficult to keep an eye on the tacho 
when peak revs come at the end of 
the straight, right when you're slid- 
ing into corners and trying to avoid 
cars in front of you, while getting 
mud thrown at your visor. (J. H., 
Perth, WA). 
















With this approach, the anode of 
each diode would connect to the 
switched side of each coil. The cath- 
odes would be connected together and 
connected to the collector of the im- 
mobiliser transistor. 

Suggested diode type would be a 
BYT12P-1000 rated at 12A and 1000V 
and fast recovery in a TO-220 pack- 
age. The diodes are available from 
Farnell, Cat no. 437-700 for $5.10 each 
plus GST and delivery. Phone 1300 
361 005. 


Light dimmer for 
halogen lamps 


I wish to construct the remote con- 
trolled version of the lamp dimmer 
featured in the January and February 
2002 of SILICON CHIP. However, I need 
to make some modifications to the set 
up for it to work in my particular 
application. 

Firstly, I am controlling two 12V 
halogen lamps fed via two transform- 
ers fed from a standard domestic dim- 
mer control. Can I simply replace the 
dimmer control with the remote con- 
trolled dimmer? 

Secondly, I need to mount the infra- 
red sensor off the board some 20 to 
30mm away. Will this work satisfacto- 
rily? Also would I still need to be 
shield the infrared sensor and fit the 
0.1uF capacitor between the sensor 
case and the PC board? (T. B., Buderim, 
Qld). 


@ The dimmer has not been designed 
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@ Unfortunately, the entire mem- 
ory capacity of the microcontroller 
used in the tachometer circuit has 
been used to provide all the fea- 
tures. Without extensive rewriting 
of the code, there is simply no space 
to include a peak hold feature. 

The accuracy of the peak hold 
would also be in doubt since many 
race engines simply change RPM 
too quickly for a reliable measure- 
ment, particularly over the 0.6 sec- 
ond update time for your single 
cylinder 2-stroke engine. 

One suggestion would be to set 
the bargraph to operate over a nar- 
row range of RPM so that peak RPM 
can be seen as one of the lit LEDs. 
This will provide a guide as to RPM 
reached, within the limits set for 
the bargraph. 


for use with 12V Halogen lamps. 
To operate successfully it needs a 
“snubber” network connected across 
the Triac so that it will turn off prop- 
erly with the inductive load presented 
by the step-down transformers. 

A suitable snubber network would 
be a 22Q 1W resistor connected in 
series with a 0.1pF 250VAC (class X2) 
capacitor. This network would be con- 
nected between the A1 and A2 termi- 
nals of the Triac. Unfortunately, there 
is no space for these components on 
the existing PC board. 

The IR sensor must not be placed 
away from the dimmer PC board since 
it is connected to the 240VAC mains 
and is therefore live (ie, at 240VAC). 


Capacitance meter 
switch confusion 


In the September 1999 issue, an 
electrolytic capacitance meter was fea- 
tured which I am currently building 
in my spare time. I have almost fin- 
ished and am ready to put it into its 
case along with all the switches and 
the rotary dial. 

My question is this: in the parts list, 
a 2-pole 6-position rotary switch is 
required as a range selector. However, 
in the range selector in the front dis- 
play only four positions are used. Is 
this a typo error, actually requiring a 
4-position switch? (A. A., via email). 
@ The parts list is correct — you set 
the stop on the switch to set it to four 
positions. To do this, undo the mount- 


Elan Audio 2 Stee! Crt 
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Phone 08 9277 3500 


Fax 08 9478 2266 
email sales@elan.com.au 
A AYATAYAY t=) F-1a exe) aa pr 16) 


ing nut and remove the stop washer 
and then place it back on to the cor- 
rect position to provide four positions. 


Fuel mixture display 
sensor wanted 


I’ve built the Fuel Mixture Display 
kit (September & October 2000) which 
I brought from Dick Smith Electronics 
in New Zealand. The kit is going to be 
used on my hotrod. However, I’m hav- 
ing problems locating the Bosch EGO 
probe you listed in the kit as being 
matched to the unit. The local Bosch 
agent said the part number is incor- 
rect (LSM11 , 0258104002). Is the 
number correct or was there a mis- 
take? 

Even if you can tell me what type of 

car the above probe is from it would 
be helpful. (J. B., Stratford, NZ). 
@ The Bosch type number is correct. 
It is a sensor generally used for sens- 
ing exhaust smoke stacks, not neces- 
sarily in the automotive industry. 

The sensor can be purchased from 
Farnell (NZ 649 357 0646) but it is 
cheaper to get an EGO sensor from a 
wreckers such as used in Ford and 
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Single phase & 3-phase - what do they mean? 


Could please explain single and 
3-phase? I have been informed dur- 
ing my search that 3-phase is only a 
name used by industry to obtain 
dollar energy discounts; at home, it 
is less costly to run an electric stove 
from a power point than its desig- 
nated circuit attachments; and you 
use less power with an arc welder 
if you use high amp settings! 

Clearly, these claims are ridicu- 
lous and I found it hard to keep.a 
straight face. Give me something 
nice and technical to really make 
me think. (R. L., Coolbellup, WA). 
@ Many books have been written 
on this subject and you should find 
a few in your local library. In brief, 
all power stations around the world 
generate electricity from alternators 
which produce 3-phase power. The 
power comes out of the alternator 
in three lines (conductors), each of 
which is a sinewave at 50Hz or 
60Hz. The difference between suc- 
cessive phases is 120°; three phases 
make up 360°. 


Holden 6-cylinder cars. The Fuel Mix- 
ture Display operates successfully 
with most automotive sensors. 


How to bridge a 
stereo amplifier 


I recently bought a 185W/channel 
kit stereo amplifier from Jaycar Elec- 
tronics and I am wondering whether 
it is bridgeable? If so, how is it con- 
nected to the speakers and input and 
what is the output? (J. S., via email). 
® You need an op amp adaptor cir- 
cuit to bridge the two power amplifi- 
_ ers. We published a suitable circuit, 
although with no PC board, in the 
February 1988 issue. We can supply a 
photostat copy of the article for $7.70 
including postage. 


Ceiling fans 
run too fast 


Many of the houses I have lived/ 
live in have the toilet ceiling fan con- 
nected to the toilet light. The wiring 
to the switch is often inaccessible so 
alterations are difficult. In the ceiling, 
the fan plugs into a socket which is 
wired to the ceiling light. 
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Electricity is distributed all over 
the country as high-voltage 3-phase. 
That is why all high voltage towers 
always have three power lines. The 
same system is used in your street 
and typically each house is con- 
nected between one of the phases 
(ie, 240VAC) and neutral. Only 
when a house has a heavy power 
appliance such as an instantaneous 
water heater or pool heater is it 
normal for three phases to be con- 
nected. In those cases, you will find 
that the house has four power lines; 
ie, three phase lines (each at 240V) 
and neutral. 

Many people (including electri- 
cians) are confused about 3-phase 
electricity and cannot understand 
how there can be 415VAC between 
each phase line but only 240V be- 
tween each phase and neutral. The 
only way to understand the topic is 
to delve into the textbooks. If suffi- 
cient other readers are interested, 
we may do a short series of articles 
on the subject. 





There are several problems with this 
arrangement. The fan is not always 
required for a toilet visit. When the 
fan is required, it should continue 
running for a delay time after the visit. 
Most ceiling fans run too fast/noisy 
for the toilet and require some form of 
speed control. 

This is what I propose: the original 
switch still controls the fan/light cir- 
cuit but is left on if the fan is required. 
The light turns on/off immediately 
with the switch. If the light is turned 
on, there is a delay of about two min- 
utes before the fan operates (this al- 
lows a short toilet visit with no fan). 

If the switch is turned off, both the 
light and fan turn off. If the switch is 
left on, both the light and fan stay on 
for a delay of about 15 minutes (the 
fan/light will run for a period after the 
visit). If the fan/light have cut out 
after the time delay, the circuit is reset 
by turning the switch off then on. The 
fan has preset speed control. The com- 
ponents would be mounted in a box 
in the ceiling. (A. D., Erskine, WA). 
@ Unfortunately, your fan control con- 
cept involves control of both the light 
and fan, as well as speed control for 
the fan. While it is certainly feasible 





as an electronic circuit, the simplest 
approach would be to add in a fan 
switch (ie, separate circuit to the fan) 
with inbuilt time delay and add a 
resistor or capacitor in series with the 
fan to reduce its speed. In this way, 
you could turn on the fan when re- 
quired and its noise would be reduced 
anyway because of the reduction in 
speed. 


LEDs flashing on 
mixture meter 


Ihave constructed the Fuel Mixture 
Display kit described in the “EFI Tech 
Special” The kit is not functioning 
how it should with lights buzzing left 
and right on idle at normal tempera- 
ture. The red light stays on all the 
time. If I adjust the trimpot, the yel- 
low light shows. What could be the 
fault in this situation? (E. B., via email). 
@ There isn’t too much that can go 
wrong with this kit. It seems that the 
IC is driving the LEDs from one ex- 
treme to the other as the yellow (rich) 
and red (lean) ones light with varia- 
tion of VR1. 

Check that there are no shorts be- 
tween tracks on the PC board, by scrap- 
ing between tracks with a sharp knife. 
Also check that there are no solder 
bridges between pins on IC1 by com- 
paring the published pattern with the 
underside of your board. 

It is possible that the input at pin 5 
has been damaged. It can be protected 
by connecting a .01pF capacitor be- 
tween pins 5 & 4 and using a 100kQ 
resistor in series with the input from 
the oxygen sensor. 


Simple train 
controller wanted 


I was wondering whether you knew 

ofa circuit that would work as a speed 
controller on my train motor. The 
motor is from one of those old electric 
walk-behind lawn mowers with a 
roller to drive it and tubular blades. I 
have the train running from the small- 
est car battery you can get and that 
runs it for about 50 to 60 minutes 
before it starts to go flat. (J. P., via 
email). 
@ Have a look at the Li’l Pulser train 
control in the February 2001 issue. 
Depending on how much current you 
need to supply, you may have to use a 
bigger FET, bigger relay and a bigger 
heatsink. 
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Speed Alarm won’t 
limit car speed 


Could the PIC-based Speed Alarm 
described in the November & Decem- 
ber 1999 issues be used to limit a car’s 
speed in a similar way to the PIC 


Tachometer described in April 2000, - 


which limits the revs via an immobi- 
liser? 

I guess my question really is “Can 
the Speed Alarm be interfaced with 
the immobiliser circuit with only soft- 
ware revision?” Your help would be 
appreciated. (S. A., via email). 

@ The Speed Alarm is not suitable to 
actually control the speed of the car. 
For this you need a cruise control as it 
requires a means to manipulate the air 
flow to the engine via the carburettor 
or throttle body in a fuel injected car. 


Enhanced plugpack 
power supply 


I remember a very useful circuit 
that I’m sure I saw in SILICON CHIP 
magazine but I’ve looked all though 
the circuit listings and can’t find it. It 
was a simple circuit to reduce mains 
hum when you're using a “plugpack” 
power supply with any sort of audio 
device. I thought it was in the “Circuit 
Notebook” section. (M. C., Eight Mile 
Plains, Qld). 

@ The article was in the December 
1998 issue, entitled: “A Regulated 12V 
DC plugpack”. 


Universal battery 
charger differences 


I am trying to find out what the 
differences are between the original 
and Mk.2 versions of the Universal 
Battery Charger. Can you help? (C. S., 
via email). 

@ The main differences are that the 
Mk.2 version has facility to charge 


Notes & Errata 


PC-Controlled Mains Switch, Sep- 
tember 2001: to avoid the possibil- 
ity of electric shock from contact 
with the power plug’s pins when it 
is disconnected, a 100kQ 0.5W re- 
sistor should be connected across 
the Varistor. This will discharge the 
0.1pF 250VAC capacitor. 

Also, to improve the voltage iso- 
lation of the PC tracks around the 
optocoupler, it is recommended that 
neutral cure silicone caulking com- 
pound be applied to pins 4-6 of 
OPTO1 and the nearby component 
pads. 


Pardy Lites, December 2001: the 
resistor following D1 should be 
820Q instead of 4.7kQ. Both the 
circuit on page 68 and the PC board 
on page 69 have this error. 


Audio/Video Distribution Ampli- 
fier, November 2001: there is an 
error in the underside copper pat- 
tern for the PC board which causes 
both audio outputs from the fourth 
socket pair from the right-hand end 
(looking from the rear) to deliver 
the R channel output signal. 

The problem can be fixed fairly 


Lithium-Ion batteries and there are 
more voltage ranges available for 
charging Nicad and NiMH batteries. 
Also the tendency for the Mk.1 charger 
to prematurely terminate charging for 
older batteries has been corrected. 
You can upgrade the Mk.1 version 
to the Mk.2 version by transferring the 
components from the old board to the 
new PC board. This PC board is coded 
14302982 and is available from RCS 
Radio Pty Ltd. Phone (02) 9738 0330. 
Hardware items such as the case, 


WARNING! 


easily. First, remove the PC board 
assembly from the case and turn it 
upside down with the output con- 
nectors on the top. Then locate the 
fourth audio output pair from the 
left and verify that the pads at the 
lower ends of the two output series 
resistors (originally 47kQ, now 1kQ) 
both have tracks connecting them 
to the upper ‘R’ signal line track — 
unlike all the other output pairs. 
Cut the track on the right and, us- 
ing a short length of tinned copper 
wire, connect the resistor pad to 
the lower ‘L’ signal line track in- 
stead. 


Solar Power Battery Charger, 
March 2002: the MJE2955 labelling 
for Q2 and Q3 on the overlay dia- 
gram on page 85 is incorrect. They 
should be labelled MTP2955. (Note 
that an MTP2955 is a P-channel 
Mosfet while a MJE2955 is a bipo- 
lar power transistor). The circuit 
and parts list are correct. 

In addition, the parts list incor- 
rectly specifies a 4011 for IC1; it 
should in fact be a 4093 quad 
Schmitt trigger, as shown on the 
parts overlay diagram. 





the transformer, mains and battery 
connection wiring, heatsink and rec- 
tifier are unchanged. The front panel 
is changed slightly to accommodate 
the extra battery type and ranges. Of 
course, it is not necessary to include 
all the extra voltage ranges provided 
by the Mk.2 version or include the Li- 
Ion selection. 

Main parts changes are the addition 
of a 2-pole 4-position rotary switch in 
place of the DPDT toggle switch used 
for S3 and some resistor changes. SC 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do not 
accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 
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MARKET CENTRE 


Cash i in 1 your surplus gear. Advertise it here i in Silicon Chip. 





CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 
words plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 
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| To run your classified ad, print it clearly in the space below or on a separate sheet | 
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FOR SALE 





TELEPHONE EXCHANGE SIMULA- 
TOR: test equipment without the cost of 
telephone lines. Melb 9806 0110. 

http://www.alphalink.com.au/~zenere 


KITS KITS AND MORE KITS! Check 
‘em out at www.ozitronics.com 


AMAZING NEW Super Microphone 
point and listen in 500m away $95. Spy 
bug 1.2km range $49. Wireless Spy 
Camera transmits clear picture to TV 
within 200m $179. Tracking device $89. 
Professional Bug Detector $269. Cam- 
era with VCR, automatic recording, 20m 
cable, P/S and sensor ready to plug 
and use only $480. GCS Electronics 
(02) 4227 9933 gcses @ aol.com 
www.gcselectronics.com 


UNIVERSAL DEVICE PROGRAM- 
MER: Low cost, high performance, 48- 
pin, works in DOS or Windows inc NT/ 
2000. $1320. Universal EPROM pro- 
grammer $429. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk avail- 
able. 

ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 
68HC11, 68HC12. $396. 

Atmel Flash CPU Programmer: Han- 
dles the 89Cx051, 89C5x, 89Sxx in both 
DIP and PLCC44 and some AVR’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $99, 14 pin $93.50, 8 
pin $88. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. (02) 9896 
7150 or http://www.grantronics.com.au 


A NEW RANGE of European kits made 
by SMART KIT now available in Aus- 
tralia at www.q-mex.com.au 


www.siliconchip.com.au 














WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or 
write for our FREE catalogue and price 
list. Solar Flair/Ecowatch phone: (03) 
5968 4863; fax: (03) 5968 5810, PO 
Box 18, Emerald, Vic., 3782. ACN 006 
399 480. 


Audio, Video, S-Video and VGA ca- 
bles distribution amps, switchers, adap- 
tors, price lists at: 
www.questronix.com.au 


CCTV EQUIPMENT: Best prices best- 
tange Cameras from $34. Digital PC 
Video Recording Dial In/Out Software & 
much more. www.allthings.com.au 


CONTROL ANYTHING BY REMOTE 
CONTROL. We supply a 14 button re- 
mote control unit and a decoder IC for 
all 14 buttons. You use these active low 
outputs in your own project. Kit 92 at 
www.ozitronics.com. Contact Frank 
Crivelli at (03) 9434 3806. $22.00 plus 
postage and GST. 


RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; 
Fax 9738 0334. rcsradio@cia.com.au 
www.cia.com.au/rcsradio 


PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics (02) 9586 4771. 

sesame @internetezy.com.au_ http:// 
members.tripod.com/~sesame_elec 


MOTORBIKE ALARM KITS $49.50 + 
$5.00 P&H. Includes programmed mi- 
croprocessor, quality sensor, PCB, heat- 
shrink, miscellaneous and tilt switch. 
Details at: www.users.tpg.com.au/ 
micwen 


USB KITS: DDS-HF Generator, 4-chan- 
nel Voltmeter, I/O Relay Card. Also Dig- 


Subscribe and 
- get a free book* 


*Offer applies to hi only 


Buy a 12-month chveaheenienian to Siticon Cup 
and we’ll give you “Electronics Testbench” or 
“Computer Omnibus” for free. Or you can 
choose the Siticon Cuip Data Wallchart. 





www.siliconchip.com.au 


Satellite TV Reception 


International satellite 
TV reception in your 
home is now afford- 
able. Send for your 
free info pack contain- 
ing equipment catalog, satellite lists, 


etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 


AV-COMM P/L, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 


Necd prototype DC beards? 


We have the solutions — we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 

Glen Waverley, Vic 3150. 

Phone: (03) 9545 3722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 












Positions At Jaycar 
We are often looking for enthusiastic 
staff for positions in our retail stores and 


head office at Silverwater in Sydney. A 
genuine interest in electronics is a ne- 
cessity. Phone 02 9741 8555 for current 
vacancies. 





ital Oscilloscope and Temperature Log- 
gers. www.ar.com.au/~softmark 


KIT ASSEMBLY 








NEVILLE WALKER KIT ASSEMBLY & 
REPAIR: 

@ Australia wide service 

@ = Small production runs 

@ Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


WANTED 








HELP! Somewhere in Australia must 
be the other half of my National FRR- 
59A receiver. | am looking for the front- 
end section. Will ship from anywhere in 
Oz. Melb. (03) 9824 8988 (AH) or 
morriso @ vifp.monash.edu.au 


WANTED: EARLY HIFls, amplifiers, 
Speakers, Turntables, Valves, Books; 
Quad, Leak, Pye, Lowther, Ortofon, 
SME, Western Electric, Altec, Marantz, 
Mcintosh, Goodmans, Wharfedale, 
Tannoy; radio and wireless. Collector/ 
Hobbyist will pay cash. (07) 5449 1601. 
johnmurt@highprofile.com.au 





= ew lew New = 


Sperm Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $A129.50 with crystal 

Slpertome tlectronics 


PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 





Printed Circuit Board Manufacture 
48-Hour service * High quality * Low ie 
° 1 offs to any quantity ° 
—\ ax Artwork design ifrequired 4/4 
» ¥ 0 Call for obligation free quote...6 F§ ¢ 
: INSTANT PCBs, POBox 448, Avalon 2107 ol 

Ph (02)99 '02)9974 5491 
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(CONTRIBUTE: 
$ 

7 AND WIN? 

é As you can see, we pay good money for 


$ each of the “Circuit Notebook” contributions 
$ published. But now 
there's an even better 


% reason to send in 
% your circuit idea: 
£ each month, the 
% best contribution 


4 published will 


£ win one of 

£ these superb 
¥ Wavetek Meterma 
% 85XT true RMS 
$ multimeters - valued 
% at around $380! 

Z So don’t keep that 
$ brilliant circuit secret 
% any more: send it to 
£ SILICON CHIP and 


4 you could be a winner! 











win every 
month! 


$ Contributions must be your own original work or a 

major adaptation and not published elsewhere nor 
% submitted for publication elsewhere. SILICON CHIP's 
$ decision is final. 
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Silicon Chip Biude 


Keep your copies safe, secure and 
always available with SILICON CHIP 
binders: they're cheap insurance! 


% Heavy board covers with 
2-tone green vinyl covering 


%* Each binder holds up to 14 
issues so that you can include 
catalogs 


% SILICON CHIP logo printed in 
gold-coloured lettering on 
spine & cover 


Price: $12.95 (includes GST) 
plus $5.50 p&p each (available 
Aust. only). Price includes GST. 


Order by phoning (02) 9979 5644 & quoting your credit card number; or 


fax the details to (02) 9979 6503; or mail your order with cheque or 
credit card details to Silicon Chip Publications, PO Box 139, Collaroy, 
NSW 2097. 


oubscribe & | suena 
' [* Ral A a 
Get this FREE! COMPINIT 


*Australia only. Offer valid only while stocks last. 


THAT’S RIGHT — buy a 1- or 2-year subscrip- | 
tion to SILICON CHIP magazine and we'll mail | 
you a free copy of “Computer Omnibus”. 


Subscribe now by using the handy order form in 5 * Upyraties MUSt s 


this issue or Call (02) 9979 5644, 8.30-0.30 Mon- f Covers 005. Windows 3.1.95dees, 
Fri with your credit card details. Si ie é 
















www.siliconchip.com.au 


Project Reprints 
Sy] Limited Back Issues 
SLIG tral: Limited One-Shots 


If you’re looking for a project from ELECTRONICS AUSTRALIA, you'll find it at SILICON 
CHIP! We can now offer reprints of all projects which have appeared in Electronics 
Australia, EAT, Electronics Today, ETI or Radio, TV & Hobbies. First search the EA website 
indexes for the project you want and then call, fax or email us with the details and your 
credit card details. Reprint cost is $8.80 per article (ie, 2-part projects cost $17.60). 
SILICON CHIP subscribers receive a 10% discount. 

We also have limited numbers of EA back issues and special publications. Call for details! 


visit www. Siliconchip.com.au or www. electronicsaustralia.com.au 
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Advertising Index 
AC Eletronics 
Alltac International 
Altronics 
Allthings Sales & Services 
Av-Comm Pty Ltd 
Dick Smith Electronics 
eLabtronics 
Elan Audio 
Grantronics 
Harbuch Electronics 
Hy-Q International 
Instant PCBs 
Jaycar 
JED Microprocessors 
Microgram Computers 
MicroZed Computers 
Oatley Electronics 
Ozitronics 
Printed Electronics 
Polykom 
Quest Electronics 
RCS Radio 


Silicon Chip Binders 
Silicon Chip Bookshop 
SC Computer Omnibus 
SC EFI Tech Special 

SC Electronics Testbench 
Silicon Chip Subscriptions 
Silicon Chip Order Form 
Silvertone Electronics 
Solar Flair/Ecowatch 

VAF Research 


Wiltronics 


PC Boards 


Printed circuit boards for SILICON 


CHIP projects are made by: 


RCS Radio Pty Ltd. Phone (02) 9738 


0330. Fax (02) 9738 0334. 





www.siliconchip.com.au 
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Subscribe to SILICON CHIP 
and we'll give you a copy, 
just to say “thanks”!* 


Or, if you prefer, a copy of SILICON CHIP’S “COMPUTER OMNIBUS” 
Or a SILICON CHIP Data Wallchart. The choice is yours. 


We value your support. In fact, we cannot exist without it. That’s why we want to say “thanks” with our 
gift to you. Subscribing to Australia’s only electronics magazine will also save you money, you'll get 

it earlier than it appears on the news-stands, you get a 10% discount on any other SILICON CHIP 
merchandise (books etc) ... and your support is vital to ensure your magazine remains strong. 


Test Bench, Computer Omnibus and Wall Chart can also be purchased separately 


SUBSCRIPTION pay YES! | want to become a SILICON CHIP subscriber for CL) tyr L012 Yr L) With Binder(s) 


{Including GST] 1Year 2 Years VOUI MANNE? 5 <.2cc o annaeec'v's vaaed ce wuemsnaiory nus-euni nn nilaudaeseeedas Pauaeeurvdbiedeskindigssubecanee i 
69" 105" NOURAUGKESSS c ecvmcardnnatancbenan'a ya neGeadans ibs mes bere ckeeanacorne pEemmeee sds se RREE | 

With binders 93" 159° 

("Special offer valid for Australia only) TOWN SUBUGDE 5 si esse ecace-oce S renteal & areca ma ied sine gd TALC is csssvaransrsisine ae eaten x Postcode........ 

WHICH GIFT WOULD YOU LIKE? Daytime telephone number: (...... Dosis yelaiganse bah dra Email addreSSi.scnsscasesrenceosaneereces | 

[_] SILICON CHIP’S TEST BENCH ee 

CCUSILICON CHIP'S COMPUTER OMNIBUS J Pevmentby: CD Cheque Enciosed on = O O 

CJSILIGON CHIP'S DATA WALL CHART CardNosL tL tt PP hb pry: Lo 
Month you wish to start your subscription: 


lease copy form if you don’t want to cut your magazine 





Signature: 


Phone orders: (02) 9979 5644 (9-5, Mon-Fri] 
SILICON GHIP PUBLICATIONS fannacs. {02} 9979 6503 [24 hrs, 7 days] 


$5 





MAIL ORDERS: PO Box 139 Collaroy NSW 2097 _ _Emailorders: silchip@siliconchip.com.au (24 hrs, 7 days) 





MORE FROM YOUR 
EF CAB) 


Own an EFI car? | Feigeer 5 PECL 


want to get the 
best from it? 
You'll find all you 
need to know in _ 
this publication , 
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Here it is: a valuable collection of the best EFI features from ZOOM magazine, 
with all the tricks of the trade — and tricks the trade doesn't know! 
Plus loads of do-it-yourself information to save you real $$$$ as well... 


HERE ARE JUST SOME OF THE CONTENTS... . 


@ Making Your EFl Car Go Harder @ Building A Mixture Meter @ D-I-Y Head Jobs 
@ Fault Finding EFl Systems @ $70 Boost Control For 23% More Grunt 
@ All About Engine Management @ Modifying Engine Management Systems 
@ Water/Air Intercooling @ How To Use A Multimeter @ Wiring An Engine Transplant 
@ And Much More including some Awesome Engines! 





AVAILABLE DIRECT FROM SILICON CHIP PUBLICATIONS 
ito m:{o> Mkt: me oe) WY fo) a ty) ) ee ts ee ed . 
To order your copy, call (02) 9979 5644 9-5 Mon-Fri with your credit card details! JISA | 


FROM THE PUBLISHERS OF “SILICON CHIP” 





